Table H:4A
Detection Limit Evaluation - Cheimicals Never Detected in Sediment

b By e MR 3T Ll g ol i
Groat Miami River_ 4-Chiloroaniline ) mg/kg
Great Miami River 7005-72-3 4-Chlorophenylphenyi ether i ~ mg/kg : 48 NA
Great Miami River 108-10-1__ {4-Methyl-2-pentenone mg/kg | 528.0885751 1 0.019 No
Great Miami River 100-01-8 __4-Nitroanlline o | 23.18087678-1 240  ;  Yes H
Grest Miami River 100-027 __|4-Nifrophenol | 8330845745 @ 240 : Yes- |
Great Miami River 98-88-2  ;Acelophenone 780 % No
Great Miami River 7440-36-0  iAntimony 3.128571233 L4 o Yes ;
Great: Miami River 12674-11-2__|Arocior 1018 0.39330823 0.23 No :
GreatiMiami River 11104-28-2 _jArocior 1221 011 __Yes
Great Miami River 11141-16-5 _!Arocior 1232 0.11 . _Yes |
Great Miami River 53469-21-9 _|Aroclor 1242 ' 0.1 : 0.23 i Yes
Grest Miami River 1912248 |Atrazine | 2100004204 ; 48 1 Yes
Great Miaml River 100-52-7 __|Benzaldehyde kg | 611:0308701 240 i __.No
Great Miami-River 7440-41-7__|Beryllum _mghkg } 1543741586 | 0.84 : No
Grest MiamiRiver | 111-91-1___|Bis(2-Chiloroethoxy)methane P..mokg i ' 48 NA
iGrest Miami River _ ;  111-44-4 __|Bis(2-Chloroethyl)ether _ : 0217602019 : 48 _ Yes .
Great Miami Rivar _ 76-274___ iBromadichloromethane i 0:824275042 0.0004 - No T
Great Miami River 75252 [Bromoform _ _...81.56888340 |  0.0084 _ _No i
Greet Miami River 74-83-9 _ |Bromomethane ' 0.380656117 - 00004 —__No !
Great Miam River 85-88-7 __|Butylbenzylphthalate 1222.06194 48 | No '
Great Miami River 105-80-2  [Caprolactam 3065.15485 240 No
Great Migmi River §6-235 __|Carbon tetrachloride 0.251246068 0.0084 i
Grest Miami River _: _108-80-7 _ |Chioisbenzene . 1508578627 | 0.0084 o
GrestMiamiRiver |  75-00-3  [Chioroethane . 3025616812 : 0018 _ ' g
Great Miami River 75-00-3 __|Chlorosthane 3.025815812 0.019
Great Miami River 67-66-3 ___|Chloraform mghkg ! 0.220701771 , _ 0.0094
Graat Miami River 74-87-3 __|Chloromethane _moikg. 4685346206 |  0.0084
Great:Miami River 156-58-2  lcis-1,2-Dichlorosthene —— mg/kg ""4284190036 |  0.0094
Great Miami River 10061-01-5 [cis-1,3-Dichloroprapene mg/kg - 0.778532354 | 0:00084
Great Miami River 124-48-1___jDibromochloromethane mghkg . 1.108864857 |  0.0004
Great Miami River _75-71-8___|Dichlorodifiuoromethane 1 mghkg  9.387910282 :  0.0094
Great Miami River 84-66-2 __|Diethylphthaldte o i molkg 4888.247761 : 48
Great Miami River 131-11-3 __ |Dimethylphthalate _ | mghkg _ 61000 48
Great Miami:River’ 84:74-2 _ |Dincbutyiphthalate i mghg 611.0308701 48
Groat Miami'River 117-84-0 __Di:ncoclyiphthalate i mglkg 244.412388 48
Great Miami River 118741 Heéxachiorobenzens ! mgkg : 0303987716 i 46
Great MiamiRiver | 87-68-3  !Hexachiorobutadiene .. mgkg 1.8 48
Great Miami River 77-47-4 _ |Hexachlorocyclopentadiene i mghkg 38,54874986 48
Great Miami River 67-72-1 __|Hexachiorosthane o mglkg 34.74146517 48
Great Miam River 78-56-1 _ilsophorone . |__ mglkg ! 511.9704868 48
Gresi MiamiRiver |  88-82.8 jisopropylbenzene e 1. _mgikg - 15.T0273708 0.0004
Gregt Miami Rivar_ ; _ 78-20-8 _|Mathyl.acetate i i _2208.874401
Great Miami River 75-08-2  IMethylene.chioride g
Grest Miami River | 1634044 ' Methyl-tert-butyi-ether
GroatMiamiRiver | ~ 98-95-3  [Nitrobenzene
_IN-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
_lo-Cresol (2-Methyiphenol)
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Table H4A
Detection Limit Evaluation - Chemicals Never Detected in Sediment
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Great Miaml River 2.97898508! No -8
Great Miaml River 108-05-2 183300281 | 48 !  No i 039 i No 0
Great Miaml River 7440-224 39.10711227 No 0
|Great Miaml River 100-42-5 40 | i No 0
Great Miami River 127-18-4 No : _..0
Great Miami River 7440-28-0 . 0.51821428 : Yes : 10
Groat Miami River 156-80-5 _ltrans-1,2-Dichloroethene 16048062718 . 00094 - No  DO0EE | No : 0
Great Miami River 10081-02-8 _itrane-1,3-Dichloropropene 1 0778632354 | No | P 0
Great Miami River 78-01-8 __!Trichlorosthene N | 0.052983337 I _No )
Great Miami River 76694 __ITrichloroflucromethane i 38.58178986 : i No : 0o
Gieat Miami River 75-01-4___ Vinyl chloride ) : ' H 0
Notes:

DL - Detection Limit.

(a) - Location where former COG pipeline passed beneath Great Miaml River.

(b) - Intermilttent stream.
(c) - EPA Region 9 PRG for residentiaf soil. PRGs for noncarcinogens are divided by 10 (HQ = 0.1).
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Table H4B _
Detection Limit Evaluation - Chemicals Never Detectad in.Sediment - Maximum DL Exceeds

J:\Ind]_Service\Project Files\AKStee] (see Rem-Eng P00)\Hamitton, Ohio\HHRA\DL Screen\sediment.xisMaxtDL Exceeds

3,3"Dichiorobenzidine x| 2 )
AQG 19 (a) : 3-Nitroaniline mglkg | 1.83300281 4 T4
AOC 18 () 534-52-1 . |4,8-Dinftro-2:methylphenol__ _mghkg 0.61103007 4 4 )
AOC10(a) | 100-02:7 i4-Nitrophenol o Mglkg i 6.330846745 . 82 - 4
IAOG 18 (a) 7440-36-0 _ |Antimony " "mghkg . 3428671233 4 AT
AOC 19 (a) 111444 Bis(2-Chioroethyl)ether T mokg | 0217502019 4 14
AOC 18 (a) 116741 iHexachiorobenzene F mgkag 0,303887716 4 4
AOC 19 (w). 621-64-7 __IN-Nitroso-di-n-propylamine __mglkg .0:08948203 4 4
AOG 18 (a) 87-88-5  ;Pentachiorophenol : - 2878885005 | 2 4
AOC 18 (a) 7440-28-0 _ ;Thallium ;051621428 T 4 4
AOC 7 (b) 91-84-1 _ 13,3"Dichiorobenzidine *1.080845583 Yes 0.4 " No 2 : 5
AQC 7 (b) 90-00-2 _I3-Nitroaniline | 183300291 | b Yes 21 Yes_ g 5 .
AOC 7 (b) §34-52-1 |4, 6-Dinftro-2-methyiphenal “mghg | 0.61103087 i Yes PX] : Yes s : 5
IAOC 7 (b) 100-02-7 __|4-Nitrophenol . mglkg i B6.339845745 | : Yes 2.1 ! No 1 ! 3 _
AOC 7 (b) 7440-36-0 _ [Antimony . : . 3.128571233 | Yes 7.1 ! Yes 5 5
AOC 7 (b) 1912249 |Atrazine e kg | 2.180804204 Yes 0.4 TN R T
AOC 7 (b) 111444 __ :Bis(2-Chioroethyl)ether mglkg . 0217502018 , 5 S
AOC'7 (b) 118-74-1___;Hexachiorobenzene mglkg 0.303087716 5 s :
AOC 7 (b) 87-68-3 _ |Hexachlorobutadiens T mglkg 1.8 1 ; 5 |
AOG 7 (b) 98-85-3  |Nitrobenzene " mgikg_ | 1.864120482 1 ;. 5 :
AOC 7 (b) 821-64-7  {N-Nitroso-di-n-propylamine - | mghkg i 006848283 5 5
AOC 7 (b) 87-86:5 Peantachlorophenol _tnglkg ! 2.878085085 ° 2 i 5
AOC 7 (b) 7440-28-0 | Thalllum ! 0.51621428 5 i 5
Great Miami River | __108-80-1 _|2,2-Oxybis(1-Cliforapropane) ;_2.8842155 1 : 10
Great Miami River 88:08-2 __ 12,4,6-Trichiorophenol 1 10 2
Grest Miami River ;  120-83-2 ;2. 4:Dichloropheriol 18.33008201 L T
Great Miami River 51285 __|2,4:Dinitrophenol 12.2208184 1 )
GreatMismiRiver | 121-14-2 __i2,4-Dinfirotoluens I 122206194 1
Great MiamiRiver |  606-20-2 _ |2,6-Dinitrotdluens .. 6.110308701 1
Gregt Miami River 95578 |2-Chlorophenol 6.339845745 1
Great Miami River 91-57-6 _ 12-Methyinaphthalene 5.501805683 1
Great Miami River 88-74-4___i2-Nitroaniline T glkg_ | _18.27722139 1
Great Miami River 86-76-5 _ i2-Nitrophenol i _mglkg i 6.339845745 1
Great'MiamiRiver 91-84-1__. |3,3'Dictilorobenzidine . mghg 1.080845583 | 4
Great:Miami:River 99-09-2 _:3-Nitroanlline o malkg 1.83308201 10
GreatMiamiRiver |  534-62.1 _ j4,8-Dinitro-2-methylphenal o [ malkg 0.61103087 10
|Great Miaml River 106-47-8 4-Chiloroaniline h mglkg 24.4412388 1
Great Miami.River 100-01-8 _ _!4-Nitroaniline . mglkg 23.16007678 . 1
GreatMiami River |  100-02-7 . i4-Nitrophenol | “"mglkg | 6:338845745 : 4
Gregt Miami River |  7440-38-0  |Antimony i ‘3.128671233 10
Great’Miami River | 11104-28-2 _|Araclor 1221 T 2
Great Miami River | 11141-16-6_ |Aroclor 1232 : 0.11 1
Great Miam| River | 53460-21-8_|Aroclor 1242 i em 1
Great Miemi River | _ 1912-24-9 _ iAtrazine { 2.180904204 2
Great Miami River | 111444 !Bis(2-Chloroethyl)ether o X {_0.217602018 10
GreatMiami River |  118-74-1 __!Hexachlorobenzene } - 771 0303087718 10
Grest Miami River | 87-88-3 _ |Hexachlorobuiadlene T : 18 2
Groat Miami River | 77474 Hexachlorocyclopentadiene ... .Mmglkg ! 3854874886 1.
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Table H-4B
Detection Limit Evaluation - Chemicals Never Detected in Sediment - Maximum DL Exceeds

ATSME L il 1T CAS 2 LR A Fdrtm| SR Eini et o) JEsESA
Great Miami River 67-72-1 Hexachlomelhano Y ""34.74148517 |
Great Miami:River 96-95-3  !Nitrobenzene . _..). . _mglkg  : 1.864120482 :
Great Miami:River 621-64-7 _ IN-Nitroso-dl-n-propylamine ' 1__0.06048203
Great Miami River 87-86-5 Pentachiorophenol

Great Miami River |  7440-28-0  [Thalllum

Notes:

DL - Detection Limit.

(a) - Location where former COG pipeline passed beneath Great Miami River.
(b) - Intermittent stream.
{c) - EPA Region 8 PRG for residential soil. PRGs for noncarcinogens are divided by 10 (HQ = 0.1).
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Table H-4C
Detection Limit Evaluation - Chemicals Never Detacted in Sediment - Minimum DL Exceeds

&

AOC 19 (8) 3-Nitroanliine mglkg 02
AOC 19:(a) 4,6-Dinitro-2-methylphencl mg/kg 0.61103087 .
AOC 18/(s) Antimony __molkg . i 3.1285671233 -
AOC 18:(a) Bis(2-Chloroethyl)ether mg/kg 0.217502018
AQC 18 (a) Hexachlorobenzene _.mglkg 0.303087716
/AOC 18 (a) ) N-Nitroso-di-n-propylamine __mgkg 0.06948283
AOC 19.(m) . 7440-28-0  [Thallium o mgkg 0.51621428
IAOC 7 (b) 99-09-2 __|3-Nitroaniline . mglkg . 1.83308281 .
{AOC 7 (b) £34.52-1 _(4.@8Dinfro-2-methyiphenol . mgfkg . 0.61103087 |
IAOC 7 (b) 7440-35-0 _|Antimony T meikg. 1 3.128571233
AOC 7 (b) 111444 |Bis(2-Chioroethyl)ether mghy | 0.217502018
AQC 7 (b) i 118-74-1 __ Hexachlorobenzene b mghg __: 0.303087716 ;
AQC 7 (b) 621-647 _ |N-Nitroso-di-n-propylamine | mg/kg . 0.06948203 .
AOC 7.(b) 7440-28-0 _ [Thalilum T mgikg ¢ 051621428
Great Miami River 98-08-2 |3-Nitroaniline T mglkg . 1.83309281 -
Great Miami River 534-52-1 _ |4,6Dinftro-2-meihylphenol __  mg/kg _ . _ 061103087 .
Great Miami River | 7440-38-0 _iAntimony T "mglkg._  3.128671233
Great Miami River 111-44-4 Bis(2-Chlorosthyl)ether ) : mglkg | 0.217502019 '
Great Miami River 118-74-1___Hexachlorobenzene 1. _mg/kg  : 0.303087716
Great Miami River 621-84-7 __!N-Nitroso-di-n-propylamine . mg/kg i 0,08948203
Great Miami River .~ 7440-28-0__ Thailum o mglkg [ 0.51621428

Notes:

DL - Detection Limft.

(a) - Location where former COG pipeline passed baneath Great Miami River.

(b) - Intermittent stream.

(c) - EPA Reglon 8 PRG for residential soil. PRGs for noncarcinogens are-divided by 10 (HQ = 0.1).
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' Table H-4D
Detection Limit Evaluation - Chemicals Never Datected in Sediment - Constituents Lacking Screening Levels

"'.i"‘f-ﬁ";."‘i..bi’ﬁ“ Sl [ SRR
0 5 i ! ik 2 i -

A T T. -'..H T‘G.A Hoh . L AR
AOC 19 (a) 101-55-3  |4-Bromophenylphenyl ether
AOC 18.(a) 59-50-7 4-Chiloro-3-methyiphenal
AOC 19 (1) 7005-72-3 |4-Chlorophenylphenyl ether
AOC 19 (a) 111-81-1__ {Bis(2-Chlorosthoxy)methane
AOC 7 (b) " 101-55-3__i4-Bromophenylphenyiether
AOC 7 (b) 59-50-7 4-Chioro-3-methylphenol
AOG 7 (b} 7005-72-3 _ 14-Chlorophenyiphenyl ether
AOC 7 (b) 114911 Bis(2-Chloroethoxy)methane
Great Miami River 101-55-3 _i4-Bromophenylphenyi ether
Grest Miami River 58-50-7 4-Chloro-3-methyiphencl
Great Miami River | 7005-72-3 _{4-Chlorophenyiphenyl sther
GrestMiamiRiver  :  111-81-1 _ Bis(2-Chloroethoxy)methane

Notes:

DL - Détection Limit.

(a) - Location where former COG pipeline passed beneath Great Miami River.

(b) - Intermitient stream.

(c) - EPA Region 8 PRG for residential soil. PRGs for noncarcinogens are divided by 10 (HQ = 0.1).
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Table H-5A
Detection Limit Evalustion - Chemicals Never Detected in Surface Water

iy 5

1,1,1-Trichloroethan 1
1,1,2,2-Tetrachioroethane 1 4
AOGC 10 76131 1,1.2-Trichloro-1,22trifloroethane " wed VA i T NA_ i 1 1 NA_ B
AOC 19 70005 i1,1.2-Trichloroethane ! wgA {4 ¢ B . NO 4 - LI
AGC 18 92524, 1-Biphenyl _ 8 1 ;
AOC 19 75343 i1,1-Dichloroathane - 1 1
AOC 19 """"75354  {,1-Dichlorosthene 1 1
AOC 19 © 12082-1  {1,2,4-Trichlorobanzene 1. 1
AOC 19 . 86-12-8 _ i1,2-Dibromo-3-chioropropane 2 L R
AOC 19 106834 [12Dbromoethane i 1. 1.
AOC 18 i 96-50-1 1,2-Dichlorobenzene 1 A
AOC 19 ; __107-08-2 1,2-Dichloroethane . 1 1
AOC 19 78-87-5 1,2-Dichloropropane 1
AQC 19 . B41-131 13 Dichiorobenzene 1
AOC 18 10646-7 _i1,4-Dichloroberzene _ 1 L
AQC 18 108-80-1 _12,2":Oxybis(1-Chloropropane) 83 1
AQC 18 85054 1245 Trichloropheno! 1
AOC 19 88082  [246-Trchiorophenol 1. .
AOC 10 120832 [24-Dichlorophenal 1
AOC 10 10567-0 {2 4-Dimethylphenol 1 't
AOG 19 61285 |24-Diniirophenol A
AOC 19 121-14-2 |2, 4-Dinitrotoluene 1 i
AOG 18 606202 |2 6-Dintrotoluene 1,
AOC 19 76030 |2-Butanone [
AQC 19 ! 91-58-7 2-Cliloronaphthalene 1 "
AOC 18 95578 i2-Chiorophenal 1 ;
AOC 19 581-78-8 __j2-Hexanone r
AGC 10 91576 |2-Methyinaphthalena 1 :
AOC 19 88-744  2-NWroanitne B
AOC 19 . 88755  |2-Nitrophenol 1 :
AQC 10 91941 |33 Dichiorobenzidine 1]
AQC 18 98-08-2 3-Nitroaniline 1
AOC 18 534:62-1 4,6-Diriftro-2-msthyiphenol .
AOC 18 101-56-3  ;4-Bromophenylphenyl ether 1
AOC 19 58-50-7 _i4-Chioro-3-methyiphenol
AQC 19 106478 :4-Chioroanliine -
AOC 18 7005-72-3 _ !4-Chidrophenylphenyl sther
AQC 18 i 108-10:1 _ :4-Methyk-2-pentanone .
AOC 19 . 100:01-8__i4-Nitroaniline A
AQC 19 ©7100-02-7  !4-Nitrophenol 1
AOC 19 i 83329  |Acenaphthene 1
AQC 19 . 208-86:8__ |Acenaphthylene Vo
AQOC 18 : 87-84-1  lAcetone o 1
AQC 19 © " '98-88-2  jAcstophenone 3} L
AOC 19 | " 120-12-7 __iAnthracene L I
AQC 18 7440360 |Antimony 1
AOC 19 ' i2674-1i-2__|Aroclor 1016 - LI
AOCH8 1 11104-28-2 ‘Aroclor1221 W

JAIndl_Service\Project Flles\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\DL Screen\surface water.xisScreeh All

2/12/2008



Table H-5A
Detection Limit Evaliation - Chemicala Never Detected in Surface Water

1
53469:21-0 {Arodlor 1242
AGC 19 12672-20-8 iAroclor 1248 o
AQC 18 11087-68:1__iAvodlor 1254
AOC 19 11006-82:5_ 'Arocior 1260
AQC 19 _T440-38-2 Amenlc
AOC 19 | 1912249 iAtrazine
AOC 19 | 100-52-7  iBenialdehyde
AOC 19 71432 iBenzene .
1AOC 19 56-553  iBenzo(a)anthracene @
iAOC 18 50328 |Benzo(s)pyrene
AOC 19 205982 !Benzo(b)fiuoranthene
AOC 10 181-24-2 __|Benzo(g;lihperylene
AOC 10 207-08-8 __'Benzo(kfuoranthene
AOC 19 7440-41-7  |Beryltium
AOC 18 111-81-1  iBis(2-Chloroethoxy)methane
AOC 18 111444 |Bis(2-Chioroethyl)ather
AQC 19 . A17-81-7 _ [Bis(2-Ethyhexyljphthalate
IAOC 10 . 75-27-4 _ iBromodichloromathane
iAOC 18 *__75-26-2 _ iBromoform o
AOC 19 . 74830 'Bromomethane
AOC 19 . 85-88-7  ;Butylbenzyiphthalate
AOC 19 7440-43-9  iCadmium .
AOC 19 105-80:2  :Caprolactam A
AOC 19 86-74:8 __ |Carhazole 1 .
AOC 18 75-150 _ |Carbon.disuifide 1 .
AOC 18 66-23-5_ _ |Carbon tetrachloride 1
AQC 18 | __108-80-7 _ Chiorobenzene L N
iAQC 19 i 75003 iChioroethane 1
AOC 18 i 76003 Chlorosthane 1
AOC 19 i 97883 IChloroform L 1 :
AOC 19 . 74873 Chloromethane 1
AOC 18 218-01-9 _ Chrysene e 1
AOC 19 156-50-2 _ idls-1,2-Dichioroethéne R
ACC 19 10081:01-5 _icls-1,3-Dichiloropropene 1 :
AOC 10 7440-48-4  [Cobait . 72.98004871
AOC 18 7440-50-8 _ iCopper . _ 1300
AOC 19 i 57125  {CYANIDE __ 20
AOC 19 i 110-82-7  iCyciohexane
AOC 19 I” "53.703  iDibenz(a,h)anthracene
AOC 18 i 132-84-9  |Dibenzofuran
AOC 18- . _124-48-1  Dibromochioromethane
AOC 19 ! 15718 iDichlorodifluoromethane
AOC19 ' 84:68-2  [Diethyiphthalate
AOC 19 : 131-11-3  [Dimethyiphthalate
AOC 19 i 84-74-2  iDin-butylphthalate
AOC 19 117840  Di-n-oclyiphthalate

1100414 iEthylbenzena
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Table H-5A
Detection Limit Evaluation - Chemicils Never Detected In Surface Water

B
L

ATBak i i :

AOC 18 300 !

AQC 18 86-73-7 iFluorene ) 2300

AOC 19 118-74-1 _ iHexachlorobenzene ...0.0075

AQC 18 87683  [Hexachlorohutadiene 44

|AOC 19 71474 Hoxachlorocyclopeniadiene 60 ;

AQC 19 . 67-121___'Hexachloroathane LI

AOC 19 i 193365 _iindeno(123-cdjpyrene ;

AOC 19 i 78581 _|isaphorone .

AOC 19 """"98-82-8 |lsopropylbenzene

AOC 18 XYLMP___ jm#p-Xylene ~

AOC 19 78-200  |Methylacetate

AOC 19 ' 108-87-2 __Methylcyclohexane

AOC 19 16082  iMsthylens chloride

AQC 19 ' 1834-044 _ iMethyHsrthutylether 1

AQC 18 81-20-3  [Naphthslene . 1

AOC 18 L 98953 " "iNhbenzene " T e
AOC 19 621-84-7  IN-Nitroso-d-n-propylamine 1

AOC 10 88306 |N-Nitrosodiphenylamine e A
AQC 10 85487  jo-Cresol(2-Methylphenol) LI
AOC 19 95476 o-Xylene o SRR
AOC 19 108-44-5  p-Cresol (4-Methylphenol) 1

AOC 19 87-88-5 __iPeniachlorphenot B T
AOC 19 i 85018 |Phenanthrens 1.
AOC 18 i 108852 iPhenol o LI,
AOC 18 ¥ 120000 !Pyrene 1
AQC 19 7782492 _ iSelenium 1

AOC 19 ;. 7440-224  Siver 1

AOC 19 100426 iStyrene 1

AOC 18 127-184_ 'Tetrachlorosthene L
AOC 18 i 7440-28-0 Thalium 1

AQC 19 . 108-88-3  IToluene 1

AOC 18 i 166805 {trans-1,2-Dichlorosthane 1.
AQC 18 i 10061-02-6 _|trans-1,3-Dichloropropene L
AOC 18 i 78018 [Trichloroethene 1

AOC 19 i 75604 __ Trichlorofivoromethane 1 3
AOC 19 75014 __ Vinyl chloride 1 ;
AOC 19 7440-86-6  iZInc 1
AQC 7 71668 1.1,1-Trichloroethane 5 ;
1AOC 7 78-345 _ :1,1,2.2-Tetrachloroethane . s :
AOC 7 76131 :1,1,2-Trichloro-1,2,2-trifluoroethane . S
AQC 7 794005 i1,1,2-Trichloroethane 5 ;
AOC 7 926524 i1,1-Bipheny] o . R
AOC 7 75343 i1,1-Dichloroethane 5

AOC 7 "TTI5354  11)Dichloroathene L 5 |
AOC 7 . 87562-38-4 'HEPTACHLORODIBENZOFURAN 0.000000620 | 1 ;
AQC 7 i 25822468 DIOXIN 0.00000028 . 1 )
AOC 7 " 55673-86-7 |HEPTACHLORODIBENZOFURAN _ _.0,000000742 ; 1
AOC7 i 70848-26-9 11,2,34,7,8-HEXACHLORODIBENZOFURAN i 0.000000188 ; 1
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Table H-6A
Detection Limit Evaluation - Chemicals Nevei Detecied in Surface Water

Ae G LRI Chertical it SRR 7t MdmU DI SR Sermaning dual ) |1/ Blocaards’ :

AOQC 7 i 38227-28-8 |1,2,3 4,7,6-HEXACHLORODIBENZO-P-DIOXIN ugh . 0,000000233 | ___NA 3 NA

AOC 7 57117-44-9 _11,2,3,6,7,8-HEXACHLORODIBENZOFURAN ug 0000000184 | ! NA | 0000000194 NA

AOC 7 57653-85-7 11,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN ugh ;_ 0.000000224 N 0.000000224 NA _
AOC7 726818-21-8  1,2,3,7,8,8-HEXACHLORODIBENZOFURAN | ugll 0.000000230 : X NA | 0.000000239 NA 1
|AOC 7 19408-74-3 _ 1,2,3,7,8,8-HEXACHL.ORODIBENZO-P-DIOXINI ugl 0.000000222 | _ : NA :0.000000222 NA 1
AOC 7 57117418 11,2,3,7,8:PENTACHLORODIBENZOFURAN ugh 0.000000119 ____NA_ 1 0.000000118 NA 1
AOC7 40321-76-4 {1,2,3,7,8:PENTACHLORODIBENZO-P-DIOXIN | ugl 0000000211 : NA 0000000211 | | NA o
AOC7 120-82-1 (1,2 4-Trichlorobenzene _ ! ugh : 1 v 35 NO 1 NO' 5
AQC 7 . 06-12-8 1,2-Dibromo-3-chloropropane X 5
AQOC 7 1068-83-4  |1,2-Dibromoethane 5
AQC 7 .. 95501 1,2-Dichlofobenzene 5
iAOC 7 107-08-2__i1,2-Dichloroathane 5 .
AQC 7 78-87-5 1,2-Dichloropropane .5 :
AOC7 . _541-73-1  {13:Dichiorobenzene _ s
AQC 7 1. 108:46-7 _ :14-Dichlorobenzene : 5
AOC 7 I "108-80-1 _ |2,2-Oxybis{1-Chloropropane) 9.3 ! NA B
AOC 7 . 60851-34-5 2,3 4,6,7,8-HEXACHLORODIBENZOFURAN 0.000000207 : NA 1
AOC 7 67117-314 2,3 4,7,8-PENTACHLORODIBENZOFURAN ~ | 0000000115 |  NA i1
AOC 7 51207-31-8 i2,3,7 8-TETRACHLORODIBENZOFURAN { NA 1
AOC 7 1746:018 __12,3,7,8-TETRACHLORODIBENZO-P-DIOXIN NA 1
AOC 7 i 95854 12 45-Trichtorophenol o NO 5
AQC 7 i 88-08-2 _ i2,46-Trichlorophenol NO | 5
AOC 7 | 120832 i24-Dichiorophencl 5
AOC 7 i 105879 _;2,4-Dimethytphenol

AOC7 §1-28:5 12, 4-Dinitrophenol

AOC 7 121-14-2_ i2.4-Dinitrotoluene

AQC 7 | 606-20:2 _;26-Dinitrotoluene

AOC 7 ! 78833  !2-Butanone _

AQC 7 : _ 91:58-7 _ {2-Chioronaphthalene

AOC 7 : 986578 i2-Chlorophenof

AOC 7 501-76-8  }2-Hexanone NA

AOC 7 91-57-6__|2-Methyinaphthalene __ NA

AOC7 88-744 _i2-Nitroanfiine NA

AOC 7 88-75-5  !2-Nitrophenol NA

AOC 7 i 91-84-1__ i3,3-Dictilorobenzidine YES

AOC 7 |__98-08-2 _i3-Nitroanillne NA

AOC 7 | 534-52-1 _ 14,6-Dinitro-2-methyiphenol NA

AOC 7 101553 __[4-Bromophenylphenyl ether NA

AOC 7 59.50-7 _ i4-Chloro-3-methylphenol NA

AOC 7 106-478___!4-Chioroaniiine _NA

AQC 7 7005-72-3 _:4-Chlorophenyiphenyl ether NA

AQC 7 108-10-1  i4-Methyl-2-pentanone NO i

AOC 7 100-01-8 ___:4-Nitroaniline _NA

AOC7 | 100-02-7  i4-Nitrophenol NA

AOC 7 83-32-8 Acengphthene NO

iAOC 7 208-86-8 _ iAcenaphthylene )

IAOC7 . 98882 |Aceophenone

A0CT ... 120127  iAnthracene

J:\ind)_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilicn, Ohio\HHRA\DL Screen\surface water.xisScreeh All 2/12/2008




Table H-5A
Detection Limit Evaluation - Chenilcéls Never Detected in Surface Water

J\Indl_Service\Projeci Files\AKS1eel (see Rem-Eng PO0)\Hamlilion, Ohio\HHRA\DL Screen\surface water.dsScredh All

5 :
AOCT 12674-11-2 | Arodlar 1016 5 :
AOC7 | 11104282 Arodor 1221 5 ;
AQC 7 11141-16-56_ Araclor 1232 5
AOG 7 | 53489-21-9 | Arodlor 1242 5.1
12672268 | Arocior 1248 5 ;
11007-88-1 ! Arodior 1254 5
11006-82-5_{Arodior 1260 5 o
7440:38-2 !Arsenic 5 -
1012-249  Atrazine s
100.52-7 Benzaldehyde 5
71432  iBenzene .5
66-563  |Benzo(a)anihracene 6 .
50-32.8  iBenzo(a)pyrens 5 )
205-90-2  Benzo(b)fluoranthene D
191-24-2 _ |Benzo{g:h)perylene &
207.08-0 _ |Benzo(k)fiuoranthene 5
TA40-417 {Beyllum I
111-91-1___{Bls(2-Chloroethoxy)methane 5 .
111444 Bia(2-Chioroethyl)ether S
117817 |Bis(2-Ethyhexyl)phihaiate s
76.274_ |Bromodichioromethane 5 ’
76252  |Bromoform 5_ .
74-83-9  !Bromomethane 5 ;
86687 |Butylbenzyiphthalete 5.
7440439 |Cadmium 5 i
106.80-2 _ iCaprolactam 5.
86748 iCarbazoie
75180 [Carbon disuifide 5
56.235  iCarbon tetrachloride 5 .
108-80-7 jChlorobenzene 5
75003 |CHlordethana 5
75003 iChioroethane I
67883 |Chioroform s
74-87-3 Chioromethane 5 ..
7440-47-3 _|Chromium (total) 6
218010 _IChrysene _ -
166682 icls-1,2-Dichloroethens 5.
10061-01-5  icis-1,3-Dichioroprop 6 .
7440-508  iCopper 5 :
110-82-7  [Cyclohexane o 5 ;
63.703 |Dibenz(ah)anthracene S ..
Dibenzohiran 5
Dibromechloromethane 5. '
Dichlorodiflucromethane 5
Diethylphthalste L S
, Oimethylphthalate 5 .
84.-74-2 __Dinbulyiphthaiate B



Table H-5A
Detection Limit-Evaluation - Chemicals Never Detected in Surface Wafer

AQC 117:84.0 5
AOC 7 100-41-4 5:
AQC 7 86:73-7 6
AOC 7 118-74-1 _ [Hexachlorobenzene [
AQC 7 87-68-3 iHexachlorobutadiene 5
AOC 7 17474 Hexachiorocyclopeniadiene 5
AOC 7 67-72-1__ iHexachiorosthane s
AOC 7 183-36-6 Indeno(1;2,3-cd)pyrene 5
AOC7 i __ 18591 ilsophorone []
AQC 7 i~ 98828 _lisopropylbenzene 5
AOC 7 i _XYLMP___ :m+p:Xylene 5
AOC 7 7436-97-8  Mercury 5
AOC 7 78-20-8  Methyl-acetate

AOC7 |~ 108:87-2 iMethylcyclohexane

AOC 7 . 75082  Methylene chloride

AOC 7 1634044 iMethyFtert-butyl-ether

AOC7 88653  (Nitrabenzene e

iAOC 7 ;621847 __iN-Nitroso-di-n-propylamine _

|AOC 7 : __86-30-6 _ :N-Nitrosodiphenylamine

{AGCT . 5487 io-Gresol (2-Methyiphenol)

AQC 7 :38001-02-0 |OCTACHLORODIBENZOFURAN

AOC 7 ; 3268-87-9  {OCTACHLORODIBENZO-P-DIOXIN

AOC 7 i 85478  ioXylene _ K
AOC7 108-44-5  |p-Cresal (4-Methyipheno) B
AOC 7 8786:5___Pentachlorophenol s
AOC 7 85-01-8 Phenanthrene 5
AOC 7 i 108-85-2 Phenal 5
AOG 7 i 128000 iPyrene 5
INOC7 - 7182482 iSelenlum 5
AQC 7 i 7440-22-4  iSliver 5
AQC 7 1 100425  |Styrene

AQC 7 | 127-18-4  ITetrachlorosthene

AOC 7 7440280 |Thaillum o

AQC 7 108-88-3  (Toluene

AOC 7 156-:60-5 _iirans-1,2-Dichiorethens T

AQC 7 10081-02-8 ltrans-1,3-Dichloropropene

AOC 7 _ 79-01-6 Trichloroethene 5
AOC 7 76604 Trichioroflucromethane [
AOC 7 ' 75-01-4 Vinyl chloride 5
River . 11-858 i1 1-Trichloroethane 5
River 70345 1,122 Tetrachloroethane i 5
[River {16431 1,1,2-Trichloro-1,2.2riflucrosthane ]
|River 79-00-5 1,1,2-Trichioroethane 5
{River 92-52-4 _ i1,1-Biphenyl 5
River i 75-34-3 1,1-Dichloroethane 5
River | 75354  i11-Dichloroethene .5
River . 120:82-1 1,2 4-Trichlorobanzene e 5
{River ... 96-128 _ :1,2-Dibromo-3-chloropropane 5 .

JAIndl_Service\Project Files\AKStesl (sse Rem-Eng P00)\Hamition, Ohlo\HHRA\DL Screen\surface water.xisScredh All
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Table H-5A
Detection Limit Evaluation - Cliemicals Never Detected In Surface Water

: R

|River | 1,2-Dibromoethane

|Rivar ! 1,2:Dickilorobenzens

River i 1,2-Dichloroethane -

River i 1,2-Dichloropropane L

River 1,3-Dichiorobenzene o

River 1,4-Dichlorobenzene

River 2,2-Oxybis(1-Chloropropane)

River 2,4,5-Trichlorophenol -

River 2,4,8-Trichlorophenol

{River 2,4-Dichlorgphenol o :
:River 2,4-Dimethyiphenol ) :
{River : 2 4-Dinitrophénol ;
IRiver i 24-Dinftrotoluens .
River » 2,6-Dinitrotoluene _— NA 5
River. , 2-Butanone NA 5
River 2-Ghioronaphthalens . NO 5
River 2-Chiorophenol NO 5
River 2-Hexanone o _NA _ .5

River \ 2-Methyinaphthalene NA 5

River ! 2-Nltroaniline NA 5

River : 2-Nitrophenol MA [ 3
iRiver. | 3,3"Dichlorcbenzidine _YES | 5

iRIver i 3-Nitroanlline NA ! [ :
iRiver i 4,6-Dinitro-2-methyipheno} NA : 5
|River 101-55-3 _4-Bromophenylphenyl ether NA 1 B
[River 50-50-7 __|4-Chioro-3-methyiphenol NA T 5
River 108478 4-Chloroaniine N 5
River 7005-72-3 _i4-Chlorophenylphenyl ether NA 5 I
River 100-01-8 __i4-Nitroanliine N B
River 100-02-7 __4-Nltraphenol ~ NA 5 )
River 83320 |Acenaphthene NO i S5
River 208-96-8  |Acenaphthylens NO 0.19 NO 5
River 98882 |Acefophenone 83 .1 NA . LB
River 120127 |Anthracene : 0.18 NO 5 :
River 7440-36-0 |Antimony K 8.1 YES 5
iRiver 12674-11-2 _{Arodior 1016 i 0.83 YES 5
River 11104:28-2 _jArodlor 1221 i 19 YES s
River [ 11141-18-5 _iArodlor 1232 0.83 YES 6 i
River I”53488-21-8 |Amdor 1242 0.83 ___YE$ 5 :
IRIver 12872-28-6 _Aroclor 1248 0.83 i YES 5
iRlver 11007:68-1_jAroclor 1254 i 0g83 | YES 5

River 11086-825 _{Arodor 1260 i 0.93 i YES . 5
River .__T440-38-2 _|Arsanic i 24 [ 3
River | 1012-24-8 _iAlrazine 8.3 i
River 100-52-7 _|Benzaldehyde i 9.3 :
River 71432 |Benzene NO 1

River 56-55-3  {Benzo(a)anthiacens . YES ... 0083

River 50328 IBenzo(a)pyrene . . YES P 0ae

J:indl_Service\Project Files\AKSteel (see Rem-Eng POO)\Hamitton, Ohio\HHRA\DL Screen\surface water.xdsScredh All 2/1212008



Table H-5A
Detection Limit Eveluation - Chemicals Never Detected in Surface Water

; B et
(3] SMaxdmiim DU | Bcresiing Uevelia)

SlCHemicalti? R s aximur Screening; Lavelifa){ BG 7 MnIm DL S | e
IRiver ( {Benzo(b)fluoranthene 0.2 ! 0:044 YES 0.19 YES 5
River. 181242 __;Benzo(gh,)perylens . 0.2 ] . NA 0.18 NA 5
Riv 207-00-8 __|Benzo(kifluoranthene 5
River 7440-41-7 _ [Berylliin . ¢ 5
River i 111811 |Bis(2-Chlorosthoxy)methane 5
River 111444 __|Bis(2-Chioroethylether &5
River 117-81-7___|Bis{2-Ethythexyl)phthalate [
River 75-27-4 Bromodichloromethane 5
River 75-25-2 Bromoform 5
River .74-839 __ ;Bromomethane N 8§
River i 8568-7  [Butylbenzylplithalate 5
River 7440439  [Cadmium 5
River " 10560-2 |Caprolactam
River i 86-74-8  Carbazole
River ; 75-15-0 Carbon disulfide
River {56235 _ !Carbon tetrachloride
River i___108-80-7  IChiorobenzene
River {75003 !Chioroethiane i
iRlver 75-00-3 Chloroethane
iRiver. 67-868-3 Chioroform
iRiver 74:87-3  iChloromethane
iRiver i 7440473 _Chromium (total)
River I 218018 IChrysene
River . 158-58-2 cle-1,2-Dichloroethene-
River . 10081-01-5 cls-13-Dichloropropene .~~~ - ug/ W N
River | _T44048-4  iCobat ) ugh : 1.1 © 72.90004671
River | 7440-50-8  :Copper i} : 1300
River ! 5§57-12-5 CYANIDE 200
iRiver " 11082-7 _ iCyclohexans
River 563-70-3 Dibenz(a;h)anthracena
River 132-64-8 __ |Dibenzofuran .
River 124-48-1 Dibromochioromethane
River 75-71-8 Dichlorodifiucromethane
River . 84662 |Diethyiphthalate
River i __131-113__Dimethyiphthalate s
River’ T __8474-2  |Din-butylphthalate 5
River 117-84-0 __iDiHn-octylphthalate 5 ;
River 100414 __[Ethyibenzene i 5
River : . 86-73-7 Fluorene I N
River | 118-74-1 _ iHexachlorobenzene 5 .
River ' 87-68-3 Hexachiorobutadiene 5
River | ___T77-474 __|Hexachlorocycliopentadiene 5
River _87-712-1 Hexachloroethane 5
River ~lindeno(1,2 3-cd)pyrene B
River {Isophorone 5
River 5
iRiver 5
iRiver 5

J\Indl_Service\Project Files\AKS1eel (see Rem-Eng P00)\Hamiiton, Ohio\HHRA\DL Screen\surface water.xisScredh Al
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Tahle H:5A
Detection Limit Evaluation - Chemicals Never Detected in Surfwe Water

feida %‘g}“ J’gW—‘ﬂ--.k

jaxipim; LBL". eraag_n!!q“w____.i 7

tdr AL

§ i o

iRiver ;Momqudohoxnns 1

IRIver 1634-04-4 rMeﬂlyHan-bulyl-e‘lhor

IRiver Naphthalene o

{RIver 06-85-3  [Nitroberzene

{River i 621-84-7 N-Nitroso-di-n-propylamine

IRiver 86-30-8  |N-Nirosodiphenyiamine

River 95-48-7 o0-Cresal {2-Methylphenol)

River 85478 o-Xylene

River 108-44-5  |p-Crescl (4-Methylphenol)

River 87-88-5 Peitachlorophenol

River i 86-01-8 Phenanthrene

River © 108-852 [Phenol

River i 120000 iPyrene . .
River T 7182492 [Selenlum o 5
{River . T440-224 iSliver 5
{River i 100425 iSlyrene . 5
{River ! 127-184 _ |Tetrachlorosthene O
{River 7440-28-0 Thallum .5
River 108:88-3 _ {Toluene 5
River 156-60-5 traris-1,2-Dictiloroethene 5
River 10081-02-6 ltrans-1,3-Dichloropropsne 5
River 79-01-8 Trichloroethene 5
iRiver 75694 !Trichlorofiuoromethane 5
iRiver 75014 Vinyl chloride

iRiver | 7440-68-8  Zinc i

Notes:

DL - Detection Limit.
(a) - Ohlo WQC (2002) for Ohio River Drainage Basin if avallable, or EPA Human Health Water Quality Criteria (2006).
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Table H-5B
Detection Limit:Evaluation - Chemicils Never Detected in Surface Water - Maximum DL Exceeds

J:AInd|_Service\Project Files\AKSteel (sae Rem-Eng P00)\Hamilton, Ohio\HHRA\DL Screen\surface water.xisMax D0 Exceeds

[
! 1
AQC 19 . 96:12.8 _ 11,2:Dibromo-3-chloroprop: 1
AOC 19 1" "421-14-2__ |2 4-Dinltrotolusns 1
AOC 19 91-041 3.3 Dichlarobenzidine 1
AOC 10 T440-36-0 | Antimony i
AOC 10 - 12674-11-2__!Aroclor 1018 1
IAOC 19 11104-28-2_|Arodlor 1221 - 1
AOC 19 11141-16-5__{Aroclor 1232 ___ 1
AOC 19 _ 53480-21-0 |Arocior 1242 1
AOC 19 12672-208_ |Aroclor 1248 1
AOC 19 11087-68-1__!Aroclor 1254 1
AOC 19 11096:82-5 Aroclor 1260 1
AOC 19 1912:24-9 _|Atrazine R T
AQC 19 66-55-3  iBenzo(a)anthracene 1
AOC 18 i 50328 |Benzo{a)pyrene 1
AOC 19 | 205982 {Benzo(b)huoranthene 1
AOC 18 I 207089 |Benzo(kffuoranthens 1
AOC19_ i 111444 |Bis(2-Chioroothyéther T
AQC 18 117-81-7 _ Bis(2-Ethylhexy)phthalate 1
AOC 10 58-23-5 _ 'Carbon tetrachloride 1
AOC10_- 218010 [Chrysens ] 1
AGC 18 §3703 _|Dibenz{ahanthracene
AOC 18 __124-48-1 _ IDibromochloromethane
AOC 19 T 118-74-1__ |Hexachioroberizene
AQC 18 ! 87.683 _ |Hexachlorobutadiene
AOC 19 i 193395 |{Indeno(1,2,3-cd)pyrens
AGC 18 | 621647 _iN-Nitroso-di-n-propylamina
AOC 19 i 87885 |Pentachlorophenol e
AOC 19 1 7440:280  |Thallum o
AQC 7 i 15354 1,1-Dichloroethene .
AQC 7 1 98128 i1,2-Dibromo-3-chloropropane
AQC 7 " 421142 {2 4Dinitrotoluens
AOC 7 L e1es 3,3 Dichiorobenzidine
AOC 7 7440360 !Antimony
AOC T _12674-11-2__iArocior 1018
AOC 7 11104-282_ |Arocior 1221
AOC 7 11141-16-5 _{Aroclor 1232
AOC 7 53460-21-8 |Amdor 1242 5
AOC 7 12672-20-8 _jAroclor 1248 5
AOC 7 11007-88-1_iArodior 1254 5
AOC 7 11086825 ;Aroclor 1260 5
AOC 7 1012-24-9 _ |Atrazine s
AOC 7 T""56-553 _|Benzo(a)anthracene 5
AOC 7 i 50328 iBenzo(a)jpyrene 5
AQC 7 | 205992 |Benzo{b)iuoranthens 5
AOC 7 | 207-08-9  'Benzo{kifluoranthene 5
AQC 7 i 111444 iBis(2-Chloroethyl)ather 5
AQC7 i _117-817 Bis(2-Ethylhexyl)phthalate
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Table H-5B
Detection Linit Evajuation - Chamicals Never Detected In Surface Water - Maximum DL Exceeds

ok

de
AOC 7 218-01-9  !Chrysene
AQC 7 53:70-3° _ Dibenz{a,h)anthiacene
AOGC7 124-48-1 _ |Dihomaochioromethane
AQC 7 1 118741 Hexachlorobenzene
AQC 7 | 87683 Hexachlorobutadiene
AQC7 193:38-5 _ ilndeno(1,2 3-cd)pyrene
AQC 7 7439-87-8  iMercury _
AOC 7 621-64-7 _ iN-Nitroso-di-n-propylamine
AQC 7 87-865__;Pentachiorophenol C
AQC 7 7440-28-0  :Thalllum
River i 15364 i1,i-Dichloroethena -
River 96-12-8 1,2-Dibromo-3-chloropropane
River 121-142 2 4-Dinitrotoluene o 5
River 91-84-1 3,3Dichlorobenzidine ]
River | 7440-36-0 _|Antimony B
River 120674-11-2 Aroclor 1018 5
River 11104-28-2 _;Arodlor 1221 5
iRiver 11141-16-8 {Araclor 1232 5
{River i 53468-21-9 |Arodlor 1242 5
{River ° 12672-20-8 jArocior 1248 B
iRiver i 11097-80-1 jAraclor 1254 5
River , 11098-82-5 :Arocor 1260 5
River 1812-24-9 _ |Atrazine e .5
River §6-553  iBenzo(a)anthracena 5 .
River 50-32-8  |Benzo{a)pyrene 5
River 205-08-2  Benzo(b)fluoranthene 5
River 207-08-0__ |Benzo(k)fluoranthene 5 :
River 111-444__ |Bis(2-Chioroethyljethar 5
|River 117-81-7 _|Bis(2-Ethylhexyl)phthaiate 5
{River 56-23-5 Carbon tetrachtoride 5
{River . 218019 |Chrysane 5
River 1 .. 53703 Dibenz(ah)anthracene 5
River i 124481 !Dibromochloromsthane 5
River 1 118-74-1__ Hexachlorobenzene 5
River i "87-68-3 _ |Hexachlorobutadiane 5
River ! 193365  lindeno(1,2,3-cd)pyrene B 5
River ;__621-84-7 _|N-Niroso-dl-n-propylamine ugh ) R i ] 5
iRiver |” 87886 __iPentachlorophenol ) L5 L i ) i 5
Notes:

DL - Detaction Limit,
(a) - Ohlo WQC (2002) for Ohio River Drainage Basin if avallable, or EPA Human Health Water Quality Criteria (2008).
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Table H-5C
Detection Limit Evaluation - Chemicals Never Detected In Surface Water - Minimum DL Exceeds

JAIndl_Senvice\Project Flles\AKSteel (see Rem-Eng P00)\Hamilion, Ohio\HHRA\DL Screen\surface water.xisMin D2 Exceeds

75-35-4 _ 1,1-Dichloroetfione

86-12-8 1,2-Dibromo-3-chloropropane
AQC 18 121-14-2 2,4-Dinitrotdluene - '
AOC 10 91:04-1 - 13,3 Dichlorobenzidine i
AOC 18 7440-36-0 _;Antimony
AOC 18 12674-11-2 Arocior 1016 f
AOC 19 -11404-28-2__jArodior 1221 11178 1
AOC 19 11141-16-5 [Arodlor 1232 547.1 1
AOC 19 §3460:21-0 | Arodlor 1242 647.1 K
AOC 18 12672-20:8 jArocior 1248 1
AOC 18 11097-68-1 iArodlor 1254 1
AQC 19 _ 11006-82-5 iArodior 1260 1
AQC 19 1912-24-8  [Alrazine 1
AOC 19 56-55-3  |Benzo(a)anthracene ¢ wgd ;0083 | < O0O44 . YES : 0083 . YES i e
AOC 18 50-328 _ :Benzo(a)pyrens 1
AOC 19 205-99-2 _ {Benzo(b)fuoranthene A
AQC 18 207-08-9 __|Benzo(kfluoranthens 1
AOC 18 111-44-4 __ |Bis(2-Chloroethylether 300 1
AOC 10 117817 _ | Bis(2-Ethyhexyl)phthalata i
AOC 19 58-23-5 Carbon tetrachloride 1
AOC 18 ‘218019 Chrysene 1
AOC 18 53-70-3 iDibenz(a;h)anthracene . 1
AQC 19 124-48-1 Dibrornochloromethane 1 L
AOC 18 118-74-1 _ iHexachlorobenzene
AOC 19 87683 |Hexachlorobutadiene 1
AOC 19 i 193395 _indeno(1,2,3-cd)pyrene 1
AQC 18 821-64-7 N-Nitroso-di-n-propylamine 1
AOC 18 87-86-5 Pentachlorophenol H 1
AOC 18 7440-28-0 _[Thallum o A 1
AOC 7 75-35-4 1,1-Dichloroethene 5
AOC 7 T""ge-128 |1,2-Dibromo-3-chloropropane T 5
AQC 7 ! 121-142  12,4-Dinitrotoluens 5
AOC7 7 o141 _ |33 -Dichlorobenzidine BT
AQC 7 7440-36-0  |Antimony 5 ;
AQC 7 12674-11-2 _|Arocior 1018 . 5
AOC 7 11104-28-2 jAraclor 1221 5
AOC 7 11141-16-5_ jAroclor 1232 _ 5
AGC 7 53480-21-0 | Arocior 1242 ) 5
AOC 7 12672-28-6 ;Aroclor 1248 ] ;
AOC 7 11087-68-1 _Aroclor 1254 LA S DU
AOC 7 11098825 jArodor1260 T T Tpgy T 4T eeed7_ L YES ol 1 YES 570.8 [
AOQC 7 1812:24-8  jAtrazine 3.1 5 :
AOC 7 56-55:3 Benzo(a)anthracene 2.1 5 :
AQC 7 50-32-8  |Benzo(s)pyrene 43 .5
AQC 7 205068-2 !Benzo(b)fluoranthene 43 5
AQC 7 207088 :Benzo(k)flucranthene 4.3 5
AOC 7 111-44-4 Bis(2-Chloroethylether 30,0 5 :
AOC7 117-81-7 : 5
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Table H-6C
Detection Limit-Evaluation - Chemicals Never Detected in Surface Water - Minimum DL Exceeds

sMinimumiDL:

'!Z. e

o e I

4. 5. i

Chrysane . 43 5
AOCT 53703 |Dibenz(afjanthmosne g T2 T T Toes T TTYES T o T TS a3 T T T
AOC7 124.48-1  Dibromochloromethane 25 5 :
AOCT ' 118744 [Hexachiorobenzene 12400 ]
AOC 7 I 87683 IHexachiorobutadiane 21 5
AQC 7 :___193-355 !Indeno(1,2,3-cd)pyrene 43 5
AGC 7 .__T439.97-6__ Mercury T 5
AOC 7 | __621-84-7 N-Nitroso-di-n-propylamine 186.0 5
AQCT {67865 _iPentachiorophenol X N
IAOC 7 i __7440-28-0 Thalllum 5
River ;15354 1 {-Dichlorosthene 5
River 96-12-8 1,2-Dibromo-3-chloropropane 5
River 121-142 24 Dinftrotobiene 5
|River 01-04-1 3,3"-Dichlorabenzidine 5
River 17440380 iAntimony [
River 12674-11-2 _ jAroclor 1016 5
River 1110428-2 |Arodor 1221 o
River 11141-16-5 :Aroclor 1232 .
River 534689-21-0 _ iArodor 1242
River 12672206 [Aroclor1248
River 11087.60.1 jArodor 1254 " "
{River 11086825 |Arodor 1260
River :  1012-24-8  |Atrazine
River 568-56-3 Benzo(a)anthracene
River 50328 Benzo(a)pyrene B
River 205-89-2  iBenzo(bjfludranthene 5
River 207080 !Benzo(kfucranthene i wh i 02 - 0044 . YES ‘019 ; YES _ : 43 5
River T 111444 [Bis2-Chiloroothyflether | TTyugt g Tt 0 T YEs. 83 i I TR
[River "117.81-7 _ |Bis{2-Eihyihexyl)phthaiate ; 5
River . 58235 _ iCarbon letrachioride 43 ! 5
River . 218019  Chrysena 43 i 5
River i 53703  iDibenz(a,h)anth .43 - 5
River :__12448:1 _ iDibromochloromethane 25 i 5
River {.__118:74-1 _ :Hexachlorobenzene 12400 5
River {87883 'Hexachiorobutadiene 2.1 ; s
River i...193-38-5  [indeno(1,2,3-cd)pyrene _ 43 [ ;
River 621-64-7 _ iN:Nitroso-dl-n-propylamine _ 186.0 5 i
River I 8765 __ Pentachloropheniol a0 T
[River """ 7440280 [Thallum o T T e T T T
Notes:

DL - Detection Limit. :
(a) - Ohlo WQC (2002) for Ohio River Drainage Basin if aveilable, or EPA Human Health Water Quallty Criteria (2008).
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Table:H-5D ’
Detection Limit Evatuation - Chemicals Never Detdécted in Surface Water - Constituents Lacking Screening Levels

ad b . HIISHE 4

1,1:2-Trichloro-1,2 2-Arffluoroethane . ugh ¢ o4 et NA

1,1-Biphenyl )

1,1-Dichloroethane .

1,2-Dibromoethane

2,6-Dinltrotoluene

2-Butanone

2-Hexanone o

2-Méethyinaphthalene

2-Nitroaniliine e

2-Nitrophenol

3-Nitroaniline

4-Bromophenylphenyl ether

4-Chloro-3-methyipheno}

4-Chloroaniline

4-Chiorophenylpheny et

4-Nitroaniline

4-Nitrophénol

Acetophenone
ACC 19 . 10052-7 |Benzaldehyde
AOC 19 " "191-24-2 __ iBehzo(g h.)perylene
AOC 19 i 111-81-1 _ Bis(2-Chlorosthoxy)methane
AOC 19 i 75274 _ |Bromodichloromethane
AOC 19 * 74839  |Bromomethane
AOC 18 ! 105-80-2 |Caprolactam 1
|JAQC 18 66-74-8 Carbazols _ 1
|AOC 18 75-16-0 Carbon disulfide ! 1
AOC18 - 75003 !Chlorosthane B : 1
AOC 18 i 75003 Chiorosthane _NA N
AOC 19 ; 74873 [Chloromethane NA NA 1
AOC 19 ;. 10061-01-5 :cls-1,3-Dichloropropene NA NA 1
AOC 18 110-82-7 _iCyclohexane NA _ NA 1
AOC 19 132-84-9 :Dibenzofuran NA NA 1 E
AOC 19 """ 775-718 |Dichlorodifiuoromethane NA : NA . 1
AOC 19 ! 8468-2 iDiethylphthalate ~ _NA 1 NA 1
AOC 19 ""84742 _ |Din-bulyiphthalate T NA ‘ NA 3 1
AOC 18 ! 117840 _|Di-n-oclyiphthalaie NA I NA 1
AQC 18 . 98-82-8 Isopropythenzene NA . i NA 1
iAOC 19 | 79208 Methyl acotate - NA NA 1 B
JAOC 18 " 108-87-2 _ Methylcyciohaxane o R . L NA 1 !
AOC 19 1634044 {Methyl-teri-butyl-sther - . ) 1 NA
AOC 18 . 9548-7  jo-Cresol:(2-Methylphenol) : 8.3 NA _|
AOC 19 { " 10844-5 _ [p-Crasol'{(4-Methylphanol) 9.3 NA
AQC 19 ; Phenanthrene e 048 NA R
AOC 18 ! Silver 1.1 | NA :
AQC 19 Trchlorofiuoromethane B 1 NA _
AOC 7 1,1,2-Trichloro-1,2,2-triflucroethane . T E 1 ! NA =
\AOC 7 LiBphenyl o o E el 88 83 1 NA_ :

JAInd|_Service\Projact Files\AKSteel (see Ram—Eng POO)\Hamillton, Ohio\HHRA\DL Screen\surface water.xisNo Stdeening Level
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Table H-SD
Detection Limit Evaluation - Chemicals Never Detecied In-Surface Water - Constituents Lacking Screening Levels

f%{Chemidalms" -5y
1,1-Dichloroethane

67562-30-4 |HEPTACHLORODIBENZOFURAN o N
AOC7 | 35822-46-0  DIOXIN . NA 0.00000020 NA
AOC 7 |__55673-88-7 |HEPTACHLORODIBENZOFURAN NA _  : 0.000000742 NA,
AOC 7 i___70848-28-8 11,2,3,4,7,8-HEXACHLORODIBENZOFURAN ! NA 1_0.000000186 NA.
AOC 7 | 39227-28:8 11,2,34,7,8-HEXACHLORODIBENZO-P-DIOXIN . NA :_0,000000233 NA
AOC 7 57117-44-9 _ {1,2,3,8,7,8-HEXACHLORODIBENZOFURAN NA . 0.000000194 NA
AOC 7 57653-85-7 11,2,3,8,7,8-HEXACHLORODIBENZO-P-DIOXIN _NA 0.000000224 NA
AOC 7 72918-21-9 _1,2,3,7,8,8-HEXACHLORODIBENZOFURAN | n ( o NA 0.000000230 i  NA
AOC 7 ' 16408-74-3 |1,2,3,7,8,8-HEXACHLORODIBENZO-P-DIOXIN] _ 1 ;0000000222 ; L _ N 0.000000222 i  NA
AOC7 57117-41-6_ {1,2,3,7,8-PENTACHLORODIBENZOFURAN _ - - 0000000118 | ' NA :0,000000119 NA
AOC7 40321-76-4  11,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN } ; _0.000000211 ; e e NA | 0000000211 NA
AOC7 108-63-4__ :1,2-Dibromoethane ) 1 L i NA i 1 i NA
AOC7 | 108801 12.2-Oxybls(1-Chloropropane) __ __ __ ., .U L. : NA .83 L NA
AQC 7 60851-34-5 |2,34,6,7,8-HEXACHLORODIBENZOFURAN ' : NA 0.000000207 NA
AQC 7 S7117-314__{2,34,7,8:-PENTACHLORODIBENZOFURAN : NA NA
AOC 7 51207-31-0 i2,3,7 8-TETRACHLORODIBENZOFURAN NA NA
AOC 7 1746018 2,3,7 8-TETRACHLORODIBENZO-P-DIOXIN NA_ NA
AOC 7 i___606-20-2__|2,8-Dinitrotoluene NA NA
AOC 7 .. 18833 :2-Bulanone - NA NA
AOC 7 501-78-86 _ i2-Hexanone = NA
iAQC 7 81578 ___{2-Methyinaphthalene NA
IAOC 7 88-744 _ [2-Nitrosnifine O NA NA
1AOC 7 88-75-5  i2-Nitrophienol NA NA 5
laoC 7 89:08-2 __ |3-Nitroanline e o WNA_ SNa B
AOC 7 §34-52-1 _ |4,8-Dinitro-2-methyiphenol NA NA [
AOC 7 101653 " |4-Bromophenyiphenyiother " WA NA e
AOC 7 ! 58-50-7  j4-Chloro-3-methylphenol NA NA 5 .
iAOC 7 108-47-8 ___i4-Chloroaniiine . NA 5
AOC 7 7005-723 __i4-Chlorophenylphenyl ‘ether ~_NA 6
AOC 7 100-01-8  i4-Nitroaniline _NA 5
AOC 7 i___100-02:7 _ {4-Nitrophanol NA 5
AOC 7 ! 98-86-2  iAcsiophenone NA 5
AOC 7 100-52-7 _ |Benzaldehyda NA 5
AOC 7 191-242 _iBenzo(g;h))perylene NA 5
AOC 7 111-81-1__ |Bi8(2-Chloroethoxy)methane NA 5 !
AOC7_ ! 75274 _ |Bromodichioromethane NA 5 i
AQC 7 74839 Bromomethane NA .5 i
AOC 7 105-80-2 __|Caprolactam NA ] i
AQC 7 86-74-8  Carbazole . NA I :
AQC 7 76-16-0 _ :Carbon disulfide NA 5
AOC 7 75003 [Chioroethene _NA 5
AOC 7 75003 iChioroethane NA 5 B
AQC 7 _6768-3  iChloroform NA 5
AOC 7 74-87-3 __ iChloromethane . NA 2 b ONA o B
AOC 7 156-58-2 _ icle-1,2-Dichloroethene NA CNA 5
AOC 7 .__10081-01-8 idis-1,3-Dichloropropane NA~ NA 5 i
AQC7 . 110827 _ Cyckhexans NA NA 5

JAIndl_Senice\Project Flles\AKSteal {(see Rem-Eng P00)\Hamilion, Ohlo\HHRA\DL Screen\surface water.xisNo Stfeening Level
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Dibenzofuran _

Table H-5D
Detection lelt Evaluation - Chemicals Never Detected in Surface Water - Constititenis Lacking.Screening Levels

NA
AOC 7 75-71-8 _ |Dichiorodifiuaromethana NA
AOC 7 ' 84-TA2 __|Din-biityiphthalate _ _NA
\AOC 7 i 117840 |DHvoclylphthalate NA
AOC 7 98-82-8 Isopropyfbenzene NA
AQC 7 79-20-8 Methyl acétate NA
AOC 7 108872 |Methyicyclohexane NA [
AOC7 1634-04-4__ IMethyt-tert-butyl-ether _NA _NA PR T
AOC 7 95:48-7  |o-Cresol (2-Methyiphenoi) NA NA 5 :
AOC 7 30001020 |OCTACHLORODIBENZOFURAN NA LT N S
AOC 7 | 3266870 |OCTACHLORODIBENZO-PDIOXIN NA NA 1 i
AOC7 .__ 108445 ip-Crasol (4-Methyiphenol) _NA . NA e ] )
AOC 7 .__85:01-8 _{Phenanthrene NA ! 0.19 NA 5
AOC7  7440-224 iSilver e _NA f_.08 _NA . 8§
AOC 7 75804  !Trichlorofiuoromethane NA NA 5
River 76-13-1 1,1,2-Trichloro-1,2, 2-triflucrosthane NA NA [
River 92.52.4 _ |1,1-Biphenyl _ NA NA '8
River 75343 i1,1-Dichloroethane NA NA 5
River i 108834 _1,2-Dibromoethane T NA~
River 108-60-1 _12,2"-Oxybis(1-Chloropropane)
River 606-20-2 _ ;2,8-Dinitrotoluene
River 78-63-3  i2-Butanone
River 591-78-6 _ :2-Hexanone 5
River 91-57-6 2-Methyinaplithalene 8 B
River 88-74-4 2 Niroanilne NA 5
River 88-75-5 2-Nitrophenal _ NA 5
(River 99-09-2 |a-Nitroanliine NA 5
River ! _ 534521 i4,8Dinftro-2-methylphenol NA 5 3
River .L..101653 i4-Bromophenyiphenylether _NA 5
River . 58-50-7 4-Chloro-3-methyiphenol NA 5 _
River : 108:478  |4Chloroanfine __NA 5 )
River .__T005-72-3 4-Chlorophenyiphenyl ether NA 5
River . 100016 _ i4-Nitrodnitine. NA 5
River 100-02-7  i4:Nitrophenal NA 5
River 98-88-2  |Acetophenone _NA 5 K
River 100527 _ |Banzaidehyda " NA 5 :
River . _191-24-2 iBenzo(ghfperylene NA NA 5
River 111811 |Bis(2-Chiorosthoxy)methana NA~ NA [ :
River © 75274  |Bromodichloromethane NA NA 5
River .} 74838 Bromomethane _NA NA 5 i
River i 105-60-2  iCaprolactam NA NA 5
River ; Carbazole NA NA B
River Carbon disulfide NA 5
iRiver Chloroethane NA NA__ i B
{River Chlorosthane NA NA i 5
(River Chioromethane ™" " T NAT NA_ TS
{River t cls-1,3-Dichioropropene o _NA NA 5
{River _ 110827 (Cyckhexane = - NA CNA 5

JAIndl_Service\Project Files\AKStesl (see Rem-Eng P00)\Hamliton, Ohio\HHRA\DL Screen\surface water.dsNo Steening Level
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Table H-5D
Detection Limit Evaluation - Chemicals Never Detected in Surface Waler - Constituents Lacking Screening Levels

T
R MiRim
Lo A

s Banis b d s 19 Lo

32-840 NA NA | 5
River 75-711-8 Dichlorodifiuoromethane NA N 5
River . 84-742 _ !Din-butylphthalate NA_ WNA B
River 117-84-0  |Din-oclyiphthalate NA NA 5
River 08-82-8 ilsopropythenzene NA NA 5
River 78:20-9 __ [Methyl:acetate NA ___NA 5 :
River 108-87-2 _ |Methylcyclohexane NA NA -
River 1634-04-4  |MethyHert-butyl-sther NA NA 5 .
{River 95-48-7  lo-Cresol (2-Methylphenol) NA NA [] :
{River 108445 _ jp-Crasol (4-Methylphenol) NA NA B
{River 85018 |Phenanthrene Ly NA 5
iRiver L__T440-22-4  Silver NA ___NA 5
{River | 75884 iTrichlorofiuoromethane NA NA_ . 5
Notes:

DL - Detection Limit.
(a) - Ohlo WQC (2002) for Ohlo River Drainage Basin If avaliable, or EPA Human Health Water Quallty Criteria (2008).
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Appendix|]
Background Evaluation for Sml

As part of the uncertainty evaluation for the HHRA for the former. ARMCO Hamilton Site, a statistical

analysis of soil data was conducted to determine whether or not concentrations of specific COPCs in
the exposure areas evaluated.in the HHRA are.consistent with conoentrat'iqns in background samples.
In accordance with USEPA guidance (USEPA, 2002b), the CERCLA program does not require clean
up to concentrations below natural or anthropogenic background levels.

The background comparison was conducted in accordance with the USEPA Guidance for Comparing
Background and Chemical Concentrations in Soil for CERCLA Sites (USEPA, 2002a), and as
documenited in responses to USEPA's comments on the draft HHRA. Comments were provided by
USEPA on August 3, 2007 on the Draft HHRA for the former ARMCO Hamilton Site. The comments
requested clarification of techniques used to conduct the statistical analysis used in the 2006 draft
HHRA in light of technical guidance (USEPA, 2007a) and updated ProUCL software (version 4.00.02;
USEPA, 2007b) published after the submittal of the Draft HHRA. In the Response to Comments

(included as Appendix K of the Final HHRA), AK Steel clarified the process and assumptions, and

USEPA agreed to allow the statistical evaluation from the Draft HHRA to be finalized as is for AOCs
where no additional data were to be collected (AOC 1, AOC 2, AOC 18/21, AOC 19 and Block A).
Statistical analysis of AOCs where néw soil data were collected (AOC 13, Southem'Parcel, and AOC
22 — a new area not included in the draft Rl or draft HHRA) would be conducted using ProUCL
4.00.02, consistent with guidance provided by USEPA (2007a) to support the software. In addition,.for
a couple of key inorganics (arsenic and lead), the background evaluation was performed for
subsurface soil as well as surface soil. In general, the statistical evaluation presented in the
Addendum follows the same theories as that presented in:the Draft HHRA. Subtle differences include
the specific test selected and treatment of non-detected values.

L1 Data Sets Used in the Statistical Evaluation

This section provides an overview of the approach and statistical calculations performed. Additional
details conceming the calculations are provided in Section |.2.

As described in the U.S. EPA's (2002) Guidance for Comparing Background and Chemical
Concentrations in Soil for CERCLA Sifes and consistent with the U.S. EPA-approved Work Plan
(ENSR, 2005), sampling ‘station locations were selected following a “Targeted Sampling Design”
where prior knowledge of site-reiated factors were incorporated into the process of station location.
The targeted sampling design was developed to meet the follawmg criteria;

-~ » Sampling stations were selected that were representatlve of the deﬁned area of interest;
and
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« Stations with sirfiilar physical characteristics were selected to minimize the sampling
. emor, as described in the study data guality objectives (DQO): process (U.S. EPA,
.2001b).

As part of the RI/FS program, twelve baek_grouna surface soil samples and nine background

subsurface soil samples were collected from areas that have not been influenced by current or

previous site-activities and are similar in basic characteristics tothe soil at the site. Thése samples are

identified in Table 3-8 of the HHRA report. Sections 2.10 and 4.28 of the-Draft RI/FS Report (ENSR, |
2006) dlscuss the background soﬂ samplmg and analysis perfonned for the Site.

Surface soil data for the Site were divided mto the human health exposure areas evaluated in the

' HHRA, as descnbed in Section 5.3 of the HHRA report:

¢ AOC 1 - Sludge laydown aree-;

sAOC2- Glosea landfill;

. AOC 18 and AOC 21 (On-site porﬁon of fonner C'OG' _pi_p‘eline and Wooded area);
¢ AOC 19 (fo-sihé portion: of f6nner COG pipeline);

*Block A~ Slag piles;

« Southem Parcel (excluding AOC 13);

*AOC 13;and
-« AOC 22%'(Ri§aﬁan Area)

Each exposure area was cofmpared to background separately. The details of the statistical methods L

are discussed in the. following sectlon followed by the results of the analyses. The resulfs for the
Seuthem Parcel, AOC 13, and AOC 22 (Riparian Ared), are provided in an Addendum that comes. at
the end of this Appendlx

1.2 stﬁtiitii:il Analysis Methods for AOC 1, AOC 2, AOC 18/21, AOC 19 and Block A
Chiemical Selection fpr‘?_ﬁiék"grﬁun& Evai'uatlen _
Surface soil samples collected from the former ARMCO Hamilton site and sdrroundlng background-

sites were analyzed for an extenisive list of constituents. Statistical calculations i were performed for a
subset: of the chemicals detécted in soil at AOC 1, AOC 2, AOC 18/21, AOC 19 and Block A. The

- ¢hiemicals; included i the background evaluation were those identified in. the'HHRA results to be the

primary risk drivérs in surface soil. The following chemicals were considered in the background
evaluation: aluminum, antimony, arsenic, iron, manganese, mercury, vanadium, and benzo(a)pyrene.
toxic equivalents (BaP-TE). Antimony was not detected in the background samples therefore was not
included in the statistical evaluation. )
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Treatment of Non-Detects

Because the datasets that included a large percentage of non-detects were exciuded, the non-detect
values in the remaining data sets were assumed not to introduce significant sttistical bias. Therefore,
all non-detect values were replaced with % the value of the sample quantitation limit (SQL) for the
purposes of calculating the statistics. Where % the SQL was greater than the highest detected
concentrations, the sample results for the non-detect were eliminated from the analysis. o

Tests for Normality

Each constituent in each dataset was tested to determine whether the data were normaily or
lognormally distributed. The Shapiro-Wilk's test was used for this detemmination (0i=0.10). To evaluate
a lognomnal distribution, the data were transformed by calculating the natural logarithm of each
concentration. If both untransformed and log-tranformed data were nommally distributed,
untransformed data were selected for the analysis. ‘Generalized statistical references describing the
various methods are listed in the references at the end of this appendix.

Parametric Comparison of Means

For any individual chemical, where both the exposure area and background dataset distributions were
nomal or lognomnal, the Student's t-test (o= 0.10) was used to compare the exposure area mean to
- the background mean. The variances of each paired dataset were calculated, and compared using an
F-test (0=0.10). The t-test for either equal or unequal variance was used, as appropriate. For the
lognormally distributed data sets, all calculations were performed on the log-transformed data.

Non-Parametric Comparison of Populations

For any individual chemical, if the distribution of either the exposure area or background datasets was
neither normally nor lognormally distributed, or if the distributions were mixed, then a non-parametric
comparison was necessary. The Wilcoxon Rank-Sum Test (also known as the Mann-Whitney U Test)
was used for the non-parametric comparison (0=0.10).

Hypothesis Testing

The surface soil data from each exposure area was evaluated against background data using
statistical Background Test Form 2 from the U.S. EPA Guidance for Comparing Background and
Chemical Concentrations in Soil for CERCLA Sites (U.S. EPA, 2002a). Background Test Form 2
requires a strict burden of proof by selecting the null hypothesis that the chemical concentration in
‘potentially contaminated areas exceeds background by more than a substantial.difference S (A > S).
This approach favors the protection of the environment (U.S. EPA, 2002a). A significant difference (S)
of one standard deviation (1sd) of the background dataset was selected to provide a reasonable ability
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to distinguish differences between datasets. If background data were nomally or lognormally
~ distributed, S was calculated as 1sd, with sd calculated in log-space for iognormally distributed data. If
the backg_round' data were neither nomally nor lognomally distributéd, a p‘eh:enﬁle value was
calculated equivalent to the mean pius one standard deviation in a normally distiibuted data set
(84.13" percentile). The S for nonparametric tests was determined as the dnfl‘erence between the
84.13" percentile and the median (50™ percentile).

Figufe I-1 provides a graphical depiction of the test selection criteria. The specific statistical tests
performed, and the S selected, are specified in Tables |-1a-e. The specific hypotheses to be usedin
the statlstml evaluauon are as stated in Test Form 2 (USEPA, 2002a):

Hoz" . The mean of the contarninant concentration in the exposure area dataset is greater than
- or equal to the mean of the background dataset by S (A > S) where, S = 1sd of the
upstream data set (UgseRUpacktS).

Ha: The mean of the contaminant concentration in the exposure area dataset does not
exceed the mean of the background dataset by S (A < S)(ugte<UpacktS).

If the: null hypothesis H, is rejected, it can be concluded with statistical significance that the mean of

the exposure area data set is not sigriificantly greater than the mean of the background dataset, or

that, in general, the exposure area is consistent with background. If the null hypothesis is not rejected,

it was assumed that the mean from the exposure area dataset may be greater than the mean of the

~ background dataset, -aithough this is not a. statistically significant conclusion. This. hypothesis was
tested at the 0.10 level of significance {(a = 0.10).

EvalJation of Power

The power represents the ability of the test to reject the null hypothesis; specifically, are there enough
samples to make it theoretically possible to reject the null hypothesis? Because of the structure of the
null hypothesis (U.S. EPA Test Form 2), insufficient power may result in a. Type Il error; the incorrect
acceptance of the null hypothesis, that the exposure area data are greater than the background data.
A power of 80-90% is the intended target for the statistical comparisons.

For the parametric t-tests, the _power'_of each comparison-was calculated. These results can be used to

aid the. interpretation of statistical results, and may be useful to identify data gaps. Power was not

calculated for non-parametric Wilcoxon Rank Sum tests. Although power has not been calculated for
' the non-parametric Wilcoxon Rank Sum tests, the rejection of the null hypothesis indicates that. power
was sufficient. :

. L3 Results of Statistical Analyses for AOC 1.,AO¢ 2,A0C 18/21, AOC 19 and Biock A

The statistical software Stata 8.2 was used.to perform the statistical calculations.. Raw results from the
Stata 8.2 program are attached to this Appendix. The distributions of the constituents from the site and
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background datasets are presented in Tables I-1a-e. The results indicate a mixture of normally,
lognormally, and not normally distributed data.

AOC1 vs. Background

In the AOC1 vs. Background evaluation, parametric tests were run using untransformed data for
aluminum and vanadium, parametric tests were run using log-transformed data for manganese and
" B(a)P TE. Non-parametric tests were run for the remaining 3 constituents, including arsenic, iron, and
mercury. The step-by-step summary of the statistical results is presented in Table I-1a.

The null hypothesis was rejected for one parametric t-test (B(a)P-TE, log-transformed data) and two
non-parametric Wilcoxon Rank Sum tests (arsenic and mercury), indicating concentrations for these
constituents are consistent with the background dataset. For the remaining constituents, the null
hypothesis was not rejected, indicating either the exposure aréa dataset is greater than the
Background dataset, or that the test did not have sufficient power to recognize a difference.
Examination of power calculations, where available (t-tests), indicates power ranged from 11% to >
99%. The power was adequate to evaluate the log-transformed datasets for manganese and B(a)P -
TE, however power was less than 70% in the evaluation of aluminum and vanadium.

AOC18_21 vs. Background

in the AOC18_21 vs. Background evaluation, parametric tests were run using untransformed data for
atluminum and log-transformed data for vanadium. Non-parametric tests were run for the remaining five
constituents, including arsenic, iron, manganese, mercury, and: B(a)P-TE. The step-by-step summary
of the statistical results is presented in Table I-1b.

The null hypothesis was rejected for four non-parametric Wilcoxon Rank Sum tests (arsenic, iron,
mercury, and B(a)P-TE), indicating concentrations for these constituents in AOC18_21 are consistent
with Background. For the remaining three constituents, the null hypothesis was not rejected, indicating
either the constituent concentrations in the AOC18_21 dataset are greater than the Background
dataset, or that the test did not have sufficient power to recognize a difference. Examination of power
calculations, where available (t-tests), indicates power ranged from 13% (vanadium) to 94%
(aluminum), so power is likely fo be insufficient for the evaluation of vanadium. .

AOC19 vs. Background

In the AOC19 vs. Background evaluation, parametric tests were run using untransformed data for
aluminum and vanadium, parametric tests were run using log-transformed data for manganese arid

" B(a)P-TE. Non-parametric tests were run for the remaining three constituents, including arsenic, iron,
and mercury. The step-by-step summary of the statistical results is presented in Table I-1c.

The null hypothesis was rejected for three non-parametric- Wilcoxon Rank Sum tests (arsenic, iron, and
mercury), indicating concentrations for these constituerits in AOC19 are consistent with Background.
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- The null hypothesis was also rejected for the two parametric tests using log-transformed data
(manganese and B(a)P-TE). For the remaining two-constituents, the null hypothesis was not rejected,
indicating either the constituent concentrations in the AOC19 dataset are greater than the Background
dataset, or that the test did not have sufficient power to recognize a difference. Examination of power
calculations, where available (f-tests), indicates power ranged from 15% to 99%, with power likely
insufficient to-evaluate aluminum and vanadium.

AOC2 vs. Background

In the AOC2 vs. Background evaluation, parametric tests were run using untransformed data for
aluminum and vanadium, and paramefric tests were run using log-transformed data for -arsenic,

manganese, and B(a)P-TE' Non-parametric tests were run for the remaining two constituents,

including iiron, and mercury. The step-by-step summary of the statistical results is presented in Table I- '
1d.

" The null hypothesis was rejected for the two non-parametric Wilcoxon Rank Sum tests (iron, and
mercury), indicating concentrations for these constituents in AOC2 are consistent with Background.

The null hypothesis was also rejected for two parametric tests using log-transformed data (arsenic and- .

B(a)P-TE). For the remaining three constituents, the null hypothesis was not rejected, indicating either
the constituent concentrations in the AOC2 dataset are greater than the Backgrouind dataset, or that
the test did not have stifficient power to recognize a difference. Examination of power calcuiations,
where available (t-tests), indicates power ranged from 34% to > 89%, with power likely insufficient to
evaluate aluminum, manganese, and vanadium.

Block A vs. Background

In the Block A vs. Background evaluation, parametric tests were run using log-transformed data for
arsenic, manganese, and -vanadium. -Non-parametric tests were run for the remaining four
constituents, including aluminum, iron, mercury, and B(a)P-TE. The step-by-step summary of the
statlstml results is.presented in Table I-1e. )

The null hypothésis was rejected for the two non-parametric Wilcoxon Rank Sum tests (mercury and
B(a)P-TE), indicating concentrations for these constituents in Block A are consistent with Background.
The null hypothesis was also rejected for one. parametric test using log-transformed data (arsenic).
For the remaining four constituents, the null hypothesis was not rejected, indicating either the
constituent concentrations in the Block A dataset are greater than the Background dataset, or that the
test did not Have- sufficient power to recognize a difference. Examination of power calculations, where
available (t-tests), indicates power ranged from 13% (vanadium) to 100%, with power likely insufficient
to evaluate vanadium.

Sumrhary of Data Comparisons
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Based on the evaluation of the five exposure areas compared to background, it could not be ruled out
(i.e., the null hypothesis could not be rejected) that the surface soil concentrations of aluminum and
vanadium in all five exposure areas may exceed Background by more than S.  Surface soil
concentrations of manganese may exceed Background by more than S in four of the five exposure
areas. Manganese is consistent with Background in AOC 19. Surface soil concentrations of iron may
exceed Background by more than S in two of five areas. Iron is consistent with Background in AOC 2,
AOC18_21, and AOC 19. Surface soil concentrations of arsenic, mercury and B(a)P-TE are
consistent with Background in all five areas.

l.4 Uncertainties

In general, the statistical analysis was- conducted in order to reduce uncertainties in the HHRA
evaluation of surface soil at the former ARMCO Hamilton site. However, there are specific
uncertainties associated with the statistical analysis. None of the datasets assessed in the statistical
evaluation were quantitatively examined for outliers. In general, the presence of outliers would tend to
make two different groups of data look different, when they in fact might be more similar if the-outlier(s)
were to be omitted.

Where the Background data were normally distributed, S was defined as one standard deviation,
regardiess of the test used to compare to other data sets. For all tests where the Background data
were not nomally distributed, a non-parametric test was used and a non-parametric S was
caiculated. The value selected for S (the difference between the median and the 84.13™ percentile of
the data) is equivalent to one standard deviation above the mean in a normally distributed data set.
One standard deviation was selected for ease of statistical implementation and may or may not have
significance from a human health risk perspective in the HHRA.

1.5 Conclusions for AOC 1, AOC 2, AOC 18/21, AOC 19 and Block A

This statistical evaluation compared the concentration of specific constituents in surface soil in five
exposure areas to site-specific Background surface soil concentrations. The results of this statistical
evaluation indicate that aluminum and vanadium were not consistent with background at all five
exposure areas, concentrations of manganese were not consistent with background at four exposure
areas, and that concentrations of iron were not consistent with background at two of the five. exposure
areas. Arsenic, mercury, and B(a)P-TE were found to be consistent with background at all five
exposure areas.
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1.7 Addendum: Soil Background Evaluation

This addendum to Appendix | augments the background statistical evaluation desciibed above. In
addition to presenting the statistical analysis using the new soil data for AOC 13, Southern Parcel, and
AOC 22 (Riparian Area), results are presented for arsenic and Ieag! in combined surface and
subsurface soil in all exposure areas. Based on the risk results, inorganics in subsurface soil are
generally not risk drivers. However, because of the influence of background levels of arsenic on risk
. results, a background evaliation was also performed for arsenic in all areas. Lead was also identified
as an inorganic of interest in combined soil for some areas (e.g., AOC 1), and was therefore included
in the combined surface and subsurface soil background evaluation. To be consistent with the
combined soil exposure point concentrations used in the HHRA, surface and subsurface background
samples were combined for the background evaluation. The updated background statistical evaluation
presented in this addendum was performed using ProUCL 4.00.02, consistent with AK Steel's
discussions with USEPA (see Response to Comments in Appendix K) and in accordance with
guidance provided by USEPA (2007a) to support the software.

1.8 Data Sets Used in the Updated Statistical Evaluation

In July 2008, new soil data were collected at AOC 13, AOC 22 (Riparian Area), and Southern Parcel.
No new data were collected for the background soil. All soil samples for both the Site and background
data were divided into two data sets: surface soil and subsurface soil. Consistent with the soil depth
classification scheme used in the HHRA, samples with a depth of less than or equal to 2 feet below
ground surface were classified as surface soil whereas deeper soil (i.e., greater than 2 feet below
ground surface) were classified as subsurface soil. The combined soil data set consisted of all soil
samples, surface and subsurface. The following comparisons were statistically analyzed:

Su il:

« AOC 13 vs. Background
s . AOC 22 (Riparian Area) vs. Background
o Southern Parcel vs. Background

ibined Soil:

AOC 1 vs. Background

AOC 2 vs. Background

AOC 18 and 21 vs. Background
AOC 19 vs. Background

Block A vs. Background

AOC 13 vs. Background
Southern Parcel vs. Background
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A “combined soil” evaluation was not performed for AOC 22 (Riparian Area) because AOC 22 samples -

were collected at depths of less than or equal to 2 feet and were therefore classified as surface soil.
1.9 Chemical Selection

Only a subset of the chemicals that were detected in the soil samples collected from the former
ARMCO Hamilton site were analyzed in this statistical evaluation. Chemicals included in this
' background evaluation were those identified in the revised HHRA results to be the primary risk drivers
in either the surface soil or combined soil pathways. For surface soil the following chemicals were
evaluated: Aluminum, Arsenic, Iron, Lead, Manganese, Vanadlum and B(a)P-TE. ‘For combined soil,
Arsenic and Lead were evaluated.

110 Updated Statistical Analysis Methodology

USEPA (2002a) Guidance for Comparing Background and Chemical Concentration in Soil for
CERCLA Sites was used as the primary source for the development of the methodology used in this
evaluation. ProUCL version 4.00.02 (USEPA, 2007b) is statistical software that uses as its basis for
" background evaluations USEPA (2002a) Guidance for Comparing Background and Chemical
-Concentration in Soil for CERCLA Sites. The USEPA ProUCL Technical Guide (USEPA, 2007a) was
used as a reference: for selection of specific statistical tests, based on the atfributes of the data sets.
The output files from the ProUCL: software are included in Attachments 1, 2, and 4 and the output files
for the Stata program are included in Aftachment 3. " Goodness-of-Fit statistics are inciuded in
Attachment i-1a and I-1b (surface soil and combined soil) and. hypothesis test results are included in
Attachment I-2a and I-2b (surface soil and combined soil). Box plots showing each data set are
included in Attachment l-4a and I-4b (surface soil and combined soil). The statistical software
package Stata (Stata Corporation, 2003) was used to calculate the 84.13" and 50" percentiles needed
to calculate the Substantial Difference (S), details below. Raw resuilts from the Stata program are
included in Attachment I-3a and I-3b (surface soil and combined soil).

Two-sample hypothesis testing was used to compare the Site data set to the background data set. All
statistical tests, including the GOF statistics and two—sample hypothesis: tests, were run at 90%
confidence.

Null and Alternate Hypotheses
Consistent with USEPA (2002; 2007a), two hypothesis tests were used in this ev'aluaﬁon: Test Form 1
and Test Form 2. The null hypothesis for Test Form 1 states that there is not a statistically significant

difference between the means of the Site and background data. Test Form 2 requires a strict burden
of proof to prove the Site is consistent with background by selecting a nuill hypothesis that the Site
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mean exceeds the background mean by more than a Substantial Difference (S)'. Therefore, while
Test Form 1 uses a more conservative investigative level of A = 0 (i.e., does not allow for S), it has a
more relaxed burden of proof than Test Form 1.

The-Quantile test uses Test Form 1. The hypotheses used for Test Form 1 are:

e Ho: The mean of the Site data set is less than or equal to the mean of the background
data set. (Uste S Mbaciground)

e Ha: The mean of the Site data set is greater than the mean of the background data set.
(Msite > Mbackground)

The Student’s and Satterthwaite's t-tests, the Wilcoxon Mann-Whitney (WMW) test and the Gehan test
use Test Formh 2 (USEPA, 2002). The hypotheses used for Test Form 2 are:

e Ho: The mean of the Site data set is greater than or equal to the mean of the
background data set. (Hste 2 Hpeckground + S)

e Hx The mean of the Site data set is less than the mean of the background data set.
(Usite < Mbackground + S).

_ Calculation of the Substantial Difference (S)

S is the Substantial Difference and is used in the hypothess for Test Form 2 (USEPA. 2002, 2007a).
Consistent with the statistical evaluation presented in the Draft HHRA, S used in this evaluation was
equal to one standard deviation (SD) in the background data set. S was calculated in the following
manner. : :

o S was calculated as- 1 SD only if both the Site and Background data sets had a
frequency of detection (FOD) of 100% and the Background was normally distributed.-

* Inall other cases, statistical were calculated using nonparametnc techmques and 1
SD was appnoxlmated by the difference between the 84.13" and the 50" percentiles.
The 84.13" percentile of the data approximates one standard deviation of a data set.
On a nomal curve, the arithmetic mean plus 1 SD corresponds to the 84.13"

“percentile of a data set.

Statistical Analysis Procedure

Table I-2a and Table I-2b provide a step-by-step p‘resent_aiion of the background evaluation for
surface soil and combined soil, respectively. This section provides a detailed explanation of the

! The calculation of S is explained in the.next section.
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methodology used. Figure |-2 also presents a graphical depiction of the test selection process. The
test selection process and déta analysis foliow USEPA (2007a) guidance.

Validity of Background Evaluation

Two sample hypothesis testing was conducted for data sets with greater than 8 detected resuits. If
either the :Site or background data set had less than 8 samples, no statistical evaluation was
conducted. : : : '

Statisﬂc}al. Test Selection

Two parametric tests, the Satterthwaite's and Student's t-tests, and three non-parametric tests, the
Quantile test, the WMW test, and the Gehan test were used to compare the Site and background
data. In order to select the appropriate test, several characteristics of the data sets were reviewed,
including the. FOD, detection limits of the any-non-detect results, and the distribution, or GOF, of each
data set. The distribution was analyzed by ProUCL GOF tests and the data set was concluded to
nérmally distributed. or not normally distributed (with 90% confidence). The ProUCL GOF test output is
in Attachmenit I-1a and {-1b.

The Quantile test, using Test Form 1, was used to initially to evaluate all comparisons. If the null
hypothésis was rejected and the Site mean was concluded to be greater than the background mean,
no other statistical tests. were calculated. If the null hypothesis.was not rejected, then one of tests
using Test Form 2 was selected. The Quantile test focuses on the right tails of the data sets and
therefore can have more power to detect a difference than the two-sample t-test, the WMW or the
Gehan test (USEPA, 2007b). More details on the statistical test conclusions are detailed in the next
section.

Figure I-2 provides a graphical depiction of the test selection criteria. The ‘specific criteria that:
determine the selection of the sécond statistical test (if necessary after the Quantile test results) are
outlined beiow:

Parametﬁc_ 2-Sammple t-Tests:

e A parametric 2-sample t-test was used if the Site and Background both had FOD of
100% and if both Site and background were normally distributed.

‘e An F-test was conducted using ProUCL to determine the variance's of the Site and the
background data set. Ifthe variances are equal the Student's t-test is used.
Sdtterthwaite’s t-test is used if the variances are unequal.
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Nonparametric WMW Test:

e The WMW was selected in two scenarios:

1. Ifthe FOD is 100 % for both Site and background and either Site or
background is not normally distributed.

2. Ifthe FOD is less than 100% but greater than 60% and the detection limits
for. both data sets are equal.

Nonparametric Gehan Test:
¢ The Gehan Test is used in two scenarios:

1. Ifthe FOD is less than 100% but greater than 60% and there are multiple
detection limits in the two data sets.

2. Ifthe FOD is less than 60%.

Evaluation of Statistical Test Resuits

For the t-tests and the Gehan test, the null hypothesis was rejected if the calculated p-value was less
than 0.1. The confidence leve! for the WMW test was aiso set at 0.1, consistent with the test design
described above. Because the WMW test results output only provides an approximate p-value, it was
determined that the decision whether of not to reject the null hypothesis would be based not on
calculated p-value, but using the WMW test statistics. If the calculated test statistic was less than the
test critical value, the null hypothesis was rejected. For the Quantile test, although 90% confidence is
selected, ProUCL uses an alpha approximated by lookup tables without interpolation. The null
hypothesis was then rejected or not rejected based on the results in the ProUCL output. The resuits of
all the two-sample hypothesis tests are provided in Attachment I-2a (surface soil) and Attachment |-

2b (combined soil).

As discussed in the preceding section, the Quantile test was the only statistical test run for all
comparisons. The rejection of the null hypothesis in Test Foim 1 indicates that the Site mean is
greater than the background mean at a conservative investigation level (A = 0). Therefore, no further
tests were necessary when the Quantile test rejected the null hypothesis. In addition, this test focuses
on the right tails of the data sets and therefore can have more power to detect a difference than the
two-sample t-test, the WMW or the Gehan test (USEPA, 2007b).

If the Quantile test accepted the null hypothesis, additional tests using Test Form 2 (i.e., the t-tests, the
WMW or the Gehan test) were used to compare the Site and background data séts. The null
hypothesis in Test Form 2 requires a stricter burden of proof and is consudered protective of human
health and the environment (USEPA, 2007b). '

1.11 Resuits of the Updated Statistical Analysis

Appendix | _ Background Evaiuation + Addendum_Final.doc 13 111772008



ENSR

Table k3 provides a summary of the results of this updated statistical analysis for surface soil and
" combinéd soil in AOC 13, Southem Parcel and AOC 22, and for combined soil in AOC 1, AOC 2, AOC
18 and 21, AOC 19, Block A. The resuits for each éxposure-area are summarized below.

AOC 1 vs. Background

Only combined soil was analyzed in AOC 1. Arsenic and Lead, the only chemicals evaluated for this
area, were both found to be consistent with background.

AOC 2 vs. Background

- Only combined soil was analyzed in AOC 2. Arsenic and Lead, the only chemmls evaluated for this
area, were both found to be consistent with background.

AQC 18 and 21 vs. Background

Onily combined soil was analyzed for AOC 18 and 21. Arsenic and Lead, the only chemicals evaluated
for this area, were both found to be consistent with background.

AOC 19 vs. Background

Qn’ly---combined .soi_l was analyzed'for AOC 18. Arsenic and Lead, the only chemicals evaluated for this
area, were both found to be consistent with background.

.. Block A vs. Background

Only combined soil was analyzed for Block A. Arsenic and Lead, the only chemicals evaluated for this
area, were both found to be consistent with background.

AOC:13'vs. Background

In AOC .13 surface soil, Arsenic, Iron, Lead, Vanadium and-B(a)P-TE were found to be consistent with
background. In AOC13 combined soii, Arsenic and Lead were the only chemicals evaluated, and both
were found to be consistent with background.

AOC 22 (Riparian Area) vs..Background

In AOC 22 surface soil, Aluminum, Arsenic, lron, Lead, Vanadium, and'B(a)P-TE were found to be

consistent with Background. No evaluation of combined soil was performed for AOC 22 since no
subsurface soil Sa?hples- were collected.
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Southern Parcel vs. Background

In Squhen{ Parcel surface soil, Arsenic, Lead, and B(a)P-TE were found to be consistent with
background. In Southern Parcel combined soil, Arsenic and Lead were the only chemicals evaluated,
and both were found to be consistent with background.

.12 Summary and Conclusions of All Background Evaluations

Table 14 presents the results from the original and updated statistical analyses. Table I-4 provides
updated conclusions on whether the former ARMCO Hamilton site soil saniples can be considered
consistent with background soil samples. Based on these combired results, the following chemicals
can be considered consistent with background and for which no further evaluation is necessary:

Chemicais Consistent with Background Surface Soil:

AOC 1: Arsenic, Mercury, and B(a)P-TE

AOC 2: Arsenic, Iron, Mercury and B(a)P-TE

AOC 13: Arsenic, lron, Lead, Vanadium, and B(a)P-TE

AOC 18 and AOC 21: Arsenic, Iron, Mercury, and B(a)P-TE.

AOC 19: Arsenic, Iron, Manganese, Mercury and B(a)P-TE

AOC 22 (Riparian Area): Aluminum, Arsenic, Iron, Lead; Vanadium, and B(a)P-TE
Block A: Arsenic, Mercury, B(a)P-TE

Southern Parcel: Arsenic, Lead, and B(a)P-TE

Chemicals Consistent with Background Combined Soil:

AOC 1: Arsenic and Lead

AOC 2: Arsenic and Lead

AQOC 13: Arsenic and Lead

AOC 18 and AOC 21: Arsenic and Lead
AOC 19: Arseni¢ and Lead

Block A: Arsenic and Lead

Southem Parcel: Arsenic and Lead
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Table k12
s of Soll 8t I y

Former ARMCO Hamiiton Site
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$ = One standard deviation

S = 84.13% non-parametric not normal tests
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Aluminum N+LN N+LN sigma Yes 0.9507 equal 0.2912 | 0.2345 Do not reject Ho No
Arsenic - LN 84.13% Yes 0.0005 3.606 Tt
on N+LN - B84.13% Yes 0.0002 3.737
Manganese N+LN LN 84.13% Yes 0.4661 equal | 00038 0.6496
Mercury LN - 84.13% Yes 0.0138 2.468
Vanadium N+LN N+LN sigma Yes 05779 | equal | 0.5880 | 0.1468 DonotrejectHo|  No
B(a)P TE LN N 84.13% Yes 0.1539 | equal | 00012 | 0.9758 Reject Ho Saiin o
[a]N normal LN log-normal - not normal
S = One standard devistion (normal and log-normal distributions)
8 = 84.13% (not normal distributions)

Null hypotheses rejected if p-value < 0.10 for Hests and Htests
Null hypotheses rejected if p-value < 0.10 and 2-score < 0 for WRS tests
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$ = One standard deviation
S = 84.13% non-parametric not normal tests

Tests to Run Parametric Tests Normal Distribution | Parametric Tests Log-normal distribution Non-parametric
TesiTor Tests
Distributions’®! homogeneity of homogeneity of Is Block A
Parametric t-test Non-parametric variance ttest variance t-test power is with
BlockA Bac! s Raw data Log-trans. | Wilcoxon rank | Fdest Sdast uasd p-value Fdest p- eost p-value sob Background?
__Chamical e daua sumiest__lp-value ol value ol b -
Asminum - N+LN sigma Yes 0.0007 3399 Do not reject Ho No
Arsenic N LN 84.13% Yes 04644 | equal | 0.0000 | 1.0000 RejectHo |  Yes |
ron N - 84.13% Yes 0.5506 0.597 Do nol reject Ho No
Manganese N+LN LN 84.13% Yes 04176 | equal | 1.0000 | 1.0000 Do net reject Ho No
Mercury - - 84.13% Yes 0.0000 4.457 RejectHo | Yes |
Vanadium LN N+LN sigma Yes 0.5720 equal | 0.1832 0.3685 Do not reject Ho No
B@)P TE - LN 84.13% Yes 0.0002 3783 RejectHo | Yes |
{8] N indicates normal LN g nonmal -, T

S = One slandard devistion (normal and log-normal distributions)

S = 84.13% (not normal distributions)

Null hypotheses rejected if p-value < 0.10 for f-lests and t-tests

Null hypotheses rejected if p-value < 0.10 and 2-score < 0 for WRS tests
p-values that are signficant (i.e., <0.10) are bolded.

2z-scores that are significant (i.e., <0) are bolded.




TABLE b2
3. AOC 22 (R ARE JRFACE SOIL souL
BACKGROUND EVALUATION
A STERL oo
NEW MMM, BUTLER COUNTY, OHIO
]
: | o
F LA .“ﬂ o i Yes
“." | !ﬂm Ho [} “ Yes
1 Ho w 13
Fid 10 ) i) Yes
m Fid fosts. Non-Pasametric | WMlighs aa
No Yes
e
osis Nl ) Ve
= .
e o
SD [ Mo J467ED1 | Pocka | 112 [27E+308]  Ves
oats = Ho a Ve
3 Yes
= 2 I W
[ ot Momal | ot Normal % k7
fesia. - 3 o]
i ek Erme | e
7y - - [ NonPatamenic | (Y]
"¥i{t
o O
. - Abatnale Hypothess.
* - Nl Hypothesia.
™ - Background sampls sz,
1+ She sample alze,
NC - Nol cakulaled.
- Substantial Diference.
5O - Standard Deviation.
VAW - Wikoxon-Mana-Whisiey Teal
Goodness of only analyzed ¥ have FODs of 100%.
Otherwine, A non-paramebc ted Is uted.
dotarmine whather [ ony 100% but graater than 60%.
dntubution, Sos Figwe b2
Wb ¥other normal
Aoy r ey B sl hen 0.1), Host is used,
gt <y Tt her b0 Wobent reincied.
(4 4: Sk > Bkg) data Otharwise, For VAW of the Gehan test, If the null hypothesis is accepled (H ,: Ste > Big + S), then the Sike data
(HA: Sile < Big + 5),
W largest.
outhern Pascel ample wah B@P-TE Gehan's test vae ko Bow wame conchuion; B(a)P-TE in S ol The resubs
o bo ploks
S rojct n_Table_




TABLE k20

BACKGROUND EVALUATION - AOC 1, AOC 2, AOC18721, AOC 189, BLOCK A. AOC 13 AND
A

| !%
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Site and Background data sets have FODs of 100%.
be tost is used.
data sets have equal or multiple detection limits. Detection Limits were only reviewed if the Site or Background data sets had a FOD less than 100% but greater than 60%.

See Figure 1.

data have less than 8
)

the site

mally

whather
FOD.

® by ProUCL.
(c) W both the site and background data sels are

() The detection imis.
(o)

I rejected.

, the results of the WMW or the Gehan tests are used. For sither the WMW or the Gehan test, if the null hypothesis is accepled (H,: Sile >= Bkg + 5), then the Site dala set

(HA: Site < Bkg + §), then the Site dala set is consistent with Background.

NDs: results for Gehan's Test shown.

y either dataset is not normal, the 84.13th - S0th perceriile is used o approximate 1 SD.
Therefore, the comparison of the calculated test statistic is compared 1o the test critical value lo determine whethet 1o reject the null hypothesis. I the U-statistic is

the akemate
and the she

(H: Site > Bkg), then the Site data set is not

5580 Gt
containe o

dala
is not consistend with Background. ¥ the WMW or Gehan les! rejects the

() ProUCL does not give a resul for the WMWY test ¥

(9) For the
T
() ¥ the Quanile
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TABLE -3

SUMMARY OF RESULTS OF UPDATED BACKGROUND EVALUATIONS (ADDENDUM)
ADDENDUM TO STATISTICAL EVALUATION OF BACKGROUND SOIL

AK STEEL FORMER ARMCO HAMILTON PLANT

NEW MIAMI, BUTLER COUNTY, OHIO

BASELINE HUMAN HEALTH RISK ASSESSMENT

NA NA NA NA NA NA NA NA NA NA No NA Yes NC No NA
NA Yes NA Yes NA Yes NA Yes NA Yes Yes Yes Yes NC Yes Yes
NA NA NA NA NA NA NA NA NA NA Yes NA Yes NC No NA
NA Yes NA Yes NA Yes NA Yes NA Yes Yes Yes Yes NC Yes Yes
NA NA NA NA NA NA NA NA NA NA No NA No NC No NA
NA NA NA NA NA NA NA NA NA NA Yes NA Yes NC No NA
NA NA NA NA NA NA NA NA NA NA Yes NA Yes NC Yes NA
JPyrene Tm le

The b ducted using ProUCL 4.00,02 (USEPA, 2007) and Stata (Stata Corporation, 2003). For details of statistical analysis, see Table |-2a (surface soil) and Table I-2b (combined soll).

-Ndlnluﬂl communm’-“‘hn in the specified human health exposure area and media.

- Not calculated. MMIM!MAOCH(RWMI)U.W soil.

J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Backg i pul Compari SumTable.xis 11/7/2008
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TABLE 14

SUMMARY OF RESULTS OF BACKGROUND EVALUATIONS (ORIGINAL AND ADDENDUM)
STATISTICAL EVALUATION OF BACKGROUND SOIL

AK STEEL FORMER ARMCO HAMILTON PLANT

% No NA No NA No NA No NA No NA No NA Yes NC No NA
Yes Yes Yes Yes Yos Yes Yes Yes Yes Yes Yes Yos Yes NC Yes Yes
firon No NA NA Yeos NA Yes NA No NA Yes NA NC No NA
Lead NA Yes NA Yes NA Yes NA Yes NA Yes Yes Yes Yes NC Yes Yes
[Manga No NA No NA No NA Yes NA No NA No NA No NC No NA
[Mercury Yeos NA Yes NA Yes NA Yes NA Yes NA NA NA NA NA NA NA
No NA No NA No NA No NA No NA Yes NA Yes NC No NA
Yes NA Yes NA Yes NA Yes NA Yes NA Yes NA Yeos NC Yes NA
TE - Benzo(a)Pyrene Toxicity Equivalent.
(a) Results from the A to the Back d Evaluation of Soll. The backg d evaluation was using ProUCL 4.00.02 (USEPA, 2007) and Stata (Stata Corporation, 2003). For details of statistical analysis,
see Table b-2a (surface soil) and Table |-2b (combined soif).
Results for surface soil are from the original Background Evaluation of Soil. See Tables I-1a through I-1e for results. Results for combined soil are from the Addendum 1o the Backg: d E of Soll. The results are provided in
Table 1-2b. The updaled backgr was d using ProUCL 4.00.02 (USEPA, 2007) and Stata (Stata Corporation, 2003).
- Not applicable. Conslituents were not in the 9 in the specified human health exposure area and media.
- Not calculated. AN soll samples in AOC 22 (Riparian Area) are surface soil.

J\Indl_Service\Project Files\AKSieel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evah P C rh SumTable xis 11/7/2008




Attachment I-1a:

. ProUCL Goodness-of-Fit Statistics (Surface Soil)



Goodness-of-Fit Test Statistics for Full Deta Sets without Non-Detacts
User Selectad Options ,
From File J:ind)_Service\Project Flles\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
.' Full Precision  OFF
Confidence Coefficient 0.9

Aluminumi (soc 13)

Raw Statistice
Number of Valid Observations 27
Number of Distinct Observations 25
Minimum 4920
Maximum 36100
Mean of Raw Data 12181
Standard Deviation of Raw Data 6901
) Kstar 3.488
Mean of Log Transformed Data 9.274
Standard Deviation of Log Transformed Data 0.519

Normal Distribution Test Results

Correlation Coefficient R 0.914
Shapiro Wilk Test Statistic 0.846
Shapiro Wilk Critical (0.9) Value 0.935

‘ Lilliefors Test Statistic 0.153
Liltiefors Critical (0.9) Vaiue 0.155

Data not Normal at (0.1) Significance Level
Gamma Distribution Test Results

Correlation Coefficient R 0.969
A-D Test Statistic 0.597
A-D Critical (0.9) Value 0.63
K-S Test Statistic 0.142
K-S Critical(0.9) Value 0.155
Data appear Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Cormelation Coefficient R 0.977
Shapiro Wilk Test Statistic 0.948
Shapiro Wilk Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.145
Lilliefors Critical (0.9) Value 0.155
Data appear Lognormal at (0.1) Significance Level

. Alyminum (aoc 22)



P
‘Number of Valid Observations 18
Number of Distinct Observations 18
Minimum 3020
Maximum 19200
. Meanof Raw Data 9541
Standard Deviation of Raw Data 4354

Kstar 4.544

Mean of Log Transformed Data 9.068
Standard Deviation of Log Transformed Data: 0.454

Nomnal Distribution Test Results

Correlation Coefficient R 0.947
Shapiro Wilk Test Statistic 0.898
'Shapiro WIlk Critical (0.9) Value 0.914
Lilliefors Test Statistic 0.174
. Lilliefors Critical (0.9) Value 0.19
Data not Normet-at (0.1) Significance Level

Gamma Distribution Test Results
Correlation Coefficient R 0.977
A-D Test Statistic 0.48
A-D Critical. (0.9) Value 0.626
K-S Test Statistic 0.126
K-S Critical(0.9) Value 0.188
Data appsar Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Resuits

Correlation Coefficient R 0.973
Shapiro Wilk Test Statistic 0.953
Shapiro Wilk Critical {0.9) Value 0.914
Liliiefors Test Statistic 0.135
Lilliefors Critical (0.9) Value 0.19
Data appear Lognanmial &t (0.1) Significance Level

Aluminum (background)

Raw Statigtics
Number of Valid Observations 11
Number of Distinct Observations 11
Minimum. 3910
: Maximum. 17400
Mean of Raw Data 8493
Standard.Deviation of Raw Data 4233
Kstar 3.602
Mean of Log Transformed Data 8.941




Standard Deviation of Log Transformed Data 0.48
. Normai Distribution Test Results

Correlation Coefficient R 0.946
Shapiro Wilk Test Statistic 0.891
Shapiro Wilk Critical (0.9) Value 0.876
Lilliefors Test Statistic 0.218

Lilliefors Critical (0.9) Value 0.243

Data appear Normal at (0.1) Significance Level
Gamma Distribution Test Results

Corelation Coefficient R 0.981
A-D Test Statistic 0.345
A-D Critical (0.9) Value 0.619
K-S Test Statistic 0,169
K-S Critical(0.9) Value 0.236
Data appear Gamma Distributed at (0.1) Significance Level

Lognomal Distribution Test Results

Correlation Coefficient R 0.98
Shapiro Wilk Test Statistic 0.949
. Shapiro Wik Critical (0.9) Value 0.876
.' Lilliefors Test Statistic 0.138
Lilliefors Critical (0.9) Value 0.243

Data appear Lognormal at (0.1) Significance Level
Aluminum (s. exposure area rev)

Raw Statistics
Number of Vaild Observations 121
Number of Missing Values 21
Number of Distinct Observations 106
Minimum 4260
Maximum 90200
Mean of Raw Data 19217
Standard Deviation of Raw Data 11216
Kstar 3.278
Mean of Log Transformed Data 9.707
Standard Deviation of Log Transformed .Data 0.579

Normal Distribution Test Results

Conrelation Coefficient R 0.912
Litliefors Test Statistic 0.105

. : Liltiefors Critical (0.9) Value 0.0732
_ Data not Normal at (0.1) Significance Level



Gamma Distribution Test Resuits

Correlation Coefficient R 0.954
A-D.Test Statistic 0:665
A-D Critical (0.9) Value 0.636
K-S Test Statistic 0.0732
K-S Critical(0.9) Value 0.0776
Deta appeer Gamma Distiibuted st (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient-R 0,984
Lilliefors Test Statistic 0.0837
Lillisfors Critical (0.9) Value 0:0732
Data not Lognorma‘at (0, 1) Significance Level '

Arsenic (soc 13)

Raw Statistics
Number of Valid Observations 27
Number of Distinct Observations 26
Minimum 0.178
Maximum 14.8
Mean of Raw Data 7.238
Standard Deviation of Raw Data 2.975
Kstar 2.973
Mean of Log Transformed Pata 1.821
Standard Deviation of Log Transformed Data 0.788

Normal: Distribution Test Results

Correiation Coefficient R 0.978
‘Shapiro Wilk Test Statistic 0.971
Shapiro Wilk Critical (0.9) Value 0.935.
Lilliefors Test Statistic 0.127
Lilliefors Critical (0:9) Value 0.155
Data appear Normal at (0.1) Sighificance Level

Gainma Distiibution Test Results

Correldtion Coefficient R 0.972
A-D Test Statistic 1.334
A-D Critical (0.9) Value 0.631
K-S Test Statistic 0.217
K=S Critical{0.9) Value 0.155
Data not Gamma Distritnited at (0.1) Sigriificance Level

Lognommal Distribution Test Resuits




Correlation Coefficlent R 0.762
Shapiro Wilk Test Statistic 0.616
Shapiro Wik Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.288

Lilliefors Critical (0.9) Viiue 0.155
Data not Lognormal at (0.1) Significance Level
Arsenic (aoc 22)

Raw Statistics

Number of Valid Observations 18
Number of Distinct Observations 18
Minimum 3.26
Maximum 14.3
Mean of Raw Data 8.049
Standard Deviation of Raw Data 3.454
Kstar 4.889
Mean of Log Transformed Data 1.997
Standard Deviation of Log Transformed Data 0.436

Normal Distribution Test Results

Correlation Coefficient R 0.958
Shapiro Wilk Test Statistic 0.905
Shapiro Wilk Critical (0.9) Value 0.914
Lilliefors Test Statistic 0.234
Lilliefors Critical (0.9) Value 0.19
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Cormrelation Coefficient R 0.967
A-D Test Statistic 0.577
A-D Criticat (0.9) Value 0.626
K-S Test Statistic 0.201
. K-S Critical(0.9) Value 0.187
Data appear Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.977
Shapiro Wilk Test Statistic 0.943
Shapiro Wilk Critical (0.9) Value 0.914
Lilliefors Test Statistic 0.176
Lilliefors Critical (0.9) Value 0.19
Data appear Lognormal.at (0.1) Significance Level

Arsenic (background)



Raw Statistics
Number of Valid Observations 11
Number of Distinct Observations 11
Minimum 5.9
Maximum 68.5

Mean of Raw Data 19.78
Standard Deviation of Raw Data 19.63
Kstar 1.238
Mean:of Log Transformed Data 2.645
. -Standard Deviation of Log Transformed Data 0.808

Normal Distribution Tést Rasiits

‘Correlation Coefficient R 0.849
Shapifo Wilk Test Statistic 0.729
Shiapiro Wikk Critical (0.9) Value:0.876
Lilliefors Test Statistic 0.327
_ Lilliéfors Critical (0.9) Value 0.243
Dsita not Normal at (0.1) Significance Level '

Gamma Distribution Test Results

Correlation Coefficient R 0.968
A-D Test Statistic 0.796
A-D Critical (0.9} Value 0:627
K-S Test Statistic 0.26
K-S Critical(0.9) Value 0.238
Data follow Appr. Gamma Distribution at (0.1) Significance Level

"Lognormal Distribution Test Results

Correlation Coefficient R 0.949
Shapiro. Wilk Test Statistic 0.891
Shapiro Wilk Critical (0.9) Value 0.876
Lilliefors Test Statistic 0.203
. Litliefors Critical (0.9) Value 0.243
" Data appear Lognormal at (0.1) Significance Level

Arsenic (8. exposure.arsa rev)

Raw Statistics
Number of Valid Observations 121
Numiber. of Missing Values 21
Nuimber of Distinct Observations 86
Minimum 0.474
Maximum 33.6
Mean of Raw Data 8.779
Standard Deviation of Rew Data 6.17




Kstar 1.931
Mean of Log Transformed Data 1.898
._ Standard Deviation of Log Transformed Data 0.831

Nomal Distribution Test Resuits

Correlation Coefficient R 0.924
Liliefors Test Statistic 0.156
. Litliefors Critical (0.9) Value 0.0732
Deta:not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.977
A-D Test Statistic 2.075
A-D Critical (0.9) Value 0.642
K-S Test Statistic 0.104
K-S Critical(0.9) Value 0.0781
Data not Gamma Distributed at (0.1) Significance Lavel

Lognormal Distribution Test Resuits

Correlation Coefficient R 0.957
Lilliefors Test Statistic 0.146
Lilliefors Critical (0.9) Value 0.0732
. Data not Lognormal at (0.1) Significanca Level

Iran (aoc 13)

Raw Statistics
Number of Valid Observations 27
Number of Distinct Observations 25
Minimum 2200
Maximum 185000
Mean of Raw Data 22602
Standard Deviation of Raw Data 33010
Kstar 1.544
Mean of Log Transformed Data 9.706
Standard Deviation of Log Transformed Data 0.685

Normal Distribution Test Results

Cormelation Coefficient R 0.563
Shapiro Wilk Test Statistic 0.353
Shapiro Wilk Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.381

Lilliefors Critical (0.9) Value 0.155

._ Deta not Norma at (0.1) Significance Lovel



Gamma Distribution Test Resuits

Correlation Coefficient R 0.721
A-D Test Statistic 3.156
A-D Critical (0.9) Value 0.639
K-S Test Statistic 0.248
. . K-S Critical(0.9) ‘Valije 0.157
Data not Gamma Distributed &t (0.1) Significance Level

Correlation Coefficient R 0.857
Shapiro Wilk Test Statistic 0.783
‘Shapiro Wilk Critical- (0.9) Value 0.935
Lilliefors Test Statistic 0.216
Lilliefors Critical (0.9) Value 0.155
Data not Lognormal at (0.1) Significance Level

Iron (aoc 22)

Raw Statistics
 Number of Valid Observations 18
Number of Distinct Observations 18
Minimum 8940
Maximurn 69200
‘Mean of Raw Data 31036
*+ Standard Deviation of Raw Data 19544
) Kstar 2.28
Mean:of Log Transformed.Daté 10.15
Standard_ Deviation of Log Transformed Data 0.657

Normal Distribution Test Results

Correlation Coefficient R 0.953-
Shapiro Wilk Test Statistic 0.892
Shapiro Wilk Critical {0.9) Value 0.914
" Lilliefors Test Statistic 0.216
Lilliefors Critical (0.9) Value 0.19

Data not Normal at.(0.1) Significance Level
Gamma Distribution Test Resuits

Correlation Coefficient R 0.976
A-D Test Statistic 0.505
A-D Ciitical (0.9) Value 0.631
K-S Test Statistic 0.18
K-S Critical{0.9) Value 0.189
Data appear Gamma Distributed at (0.1) Sigrificance Level




‘Lognormal Distribution Test Results

_ ' Correlation Coefficient R 0.979
Shapiro Wilk Test Statistic 0.94

Shapiro Wiik Critical (0.9) Value 0.914
Liliiefors Test Stetistic 0.147
Liliefors Critical (0.9) Vaiue 0.19
Data appear Lognormal at (0.1) Significance Level

Iron (background)

Raw Statistice
Number of Valid Observations 11
Number of Distinct Observations 11
Minimum 13600
Maximum 132000
Mean of Raw Data 28309
Standard Deviation of Raw Data. 34564
Kstar 1.42
Mean.of Log Transformed Data 9.96
Standard Deviation of Log Transformed Data 0.635

Normal Distribution Test Results

Correlation Cosefficient R 0.635
.‘ Shapiro Wilk Test Statistic 0.436
' Shapiro Wilk Critical (0.9) Value 0.876
Lilefors Test Statistic 0.444
Liliiefors Critical (0.9) Vaiue 0.243

Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Cormrelation Coefficient R 0.799
A-D Test Statistic 2.211
A-D Critical (0.9) Value 0.626
K-S Test Statistic 0.37
K-S Critical(0.9) Value 0.238
Deta ot Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Resuits

Correlation Coefficient R 0.77

Shapiro Wik Test Statistic 0.622

Shapiro Wik Critical (0.9) Vaiue 0.876
Lilliefors Test Statistic 0.3

Lilliefors Critical (0.9) Value 0.243

. Data not Lognormal at (0.1) Significance Level



Iron (s. exposure area rev)

Raw Statistics
Number of Valid Observations 121
- Number of Missing Values 21
Number of Distinct Observations 110
Minimum 4805
Maximum 170000
Mean of Raw Data 45797
Standard Deviation of Raw Data 39323
: _ Kstar 1:542
Mean of Log Transformed Data 10.38
Standard Deviation-of Log Transformed Data 0.852

Normali Distribution Test Results

Correlation Coefficient R 0.914
Lilliefors Test Statistic 0.204
_ Lilliefors Critical (0.9) Value 0.0732
Data not Normal at (0.1). Significarice Lével

Gammsa Distribution Test Results

Correlation Coefficient R 0.985
A-D Test Statistic 2.368
A-D Critical (0.9) Value 0.645
K-S Tast Statistic 0.143
K-S Critical(0.9) Value 0.0784
Data nat Gamma Distributed at (0.1) Sigrificancs Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.988
Lilliefors Test Statistic 0.1
Lilliefors Critical (0.9) Vaiue 0.0732
Deta not Lognarmal at (0.1) Significance Level

Lead (soc 13)

Number of Valid Observations 27
Number of Distinct Observations 26
" Minimum 1.53
Maximum 464
Mean of Raw Data 53.95
Standard Deviation of Raw Data 105.3.
Kstar 0.694
Mean of Log Transformed Data 3.193
Standard Deviation of Log Transformed Data 1.11




Normal Distribution Test Resuits

Correlation Coefficient R 0.654
Shapiro Wilk Test Statistic 0.449
Shapiro Wik Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.393
Liiliefors Criticat (0.9) Value 0.155
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.886
A-D Test Statistic 3.1
A-D Critical (0.9) Value 0.656
K-S Test Statistic 0.295
K-S Critical(0.9) Value 0.16
Data not Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Cormrelation Coefficient R 0.923 -

Shapiro Wilk Test Statistic 0.874
Shapiro Wilk Critica! (0.9) Vaiue 0.935
Lilliefors Test Statistic 0.186
Liitiefors Critical (0.9) Value 0.155
Data not Lognormal at (0.1) Significance Level

Lead (soc 22)

Raw Statistics
Number of Valid Observations 17
Number of Missing Values 1
Number of Distinct Observations 17
Minimum 10.2
Maximum 341

Mean of Raw Data 107.1
Standard Deviation of Raw Data 109.4
Kstar 1.026
Mean of Log Transformed Data 4.202
Standard Deviation of Log Transformed Data 1.019

Normai Digtribution Test Results

Correlation Coefficient R 0.881

Shapiro Wilk Test Statistic 0.769
Shapiro Wilk Critical (0.9) Value 0.91

Lilliefors Test Statistic 0.279

Lilliefors Critical (0.9) Value 0.195



Data not Normal at.(0.1) Significance Level
Gamma Distiibution Test Results

Cormrelation Coefficient R 0.959
 AD TestStatistc 0559
A-D Ciritical (0.9) Value 0.641
K-S Test Statistic 0.169
K-~S.Critical(0.9) Value 0.187
Data appear Gamma Distributed at (0.1) Significance Level

Lognomnal Distribution Test Results

Correlation Coefficient R 0.984
; Shapiro Wilk Test Statistic 0.96
' Shapiro Witk Critical (0.9) Value 0.91
Liliefors Test Statistic 0.111
Uilliefrs Critical (0.9) Value 0.195
Data appear Lognormal at (o.i) Significance Level

! Lead (background)

Raw Statistics
Number of Valid Observations 11
Number-of Distinct Observations 11
Minimum 13.25
Maximum 2230
Mean of Raw Data 257.3
Standard Deviation of Raw Data 657.2
Kstar 0.375
Mean of Log Transformed Data 4.047
Standard Deviation of L.og Transformed Data 1.499

Normal Distribution Test Results

Correlation Coefficient R 0.62
Shapiro Wilk Test Statistic 0.415
Shapiro Wilk Critical (0.9) Value 0.876
Lilliefors Test Statistic 0.427
. Lilliefors Critical (0.9) Velue 0.243
‘Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.899
A-D Test Statistic 1.535

A-D Critical (0.9) Value 0,664
K-S TestStatistic 0.334
K-S Critical(0.9) Value 0.248




Data not Gamma Distributed at (0.1) Significance Level

. Lognormal Distribution Test Results

Correlation Coefficient R 0.921

Shapiro Wik Test Statistic 0.857

Shapiro Wilk Critical (0.9) Value 0.876
Lilliefors Test Statistic 0.19

Lilliefors Critical (0.9) Value 0.243
Data not Lognormal at (0.1) Significance Level

Lead (s..exposure area rev)

Raw Statistics
Number of Valid Observations 121
Number of Missing Vaiues 21
Number of Distinct Observations 114
Minimum 1.86
Maximum 1330
Mean of Raw Data 75.92
Standard Deviation of Raw Data 143.4
Kstar 0.732
Mean of Log Transformed Data 3.525
Standard Deviation of Log Transformed Data 1.23

. . Normal Distribution Test Results

Correlation Coefficient R 0.663
Lilliefors Test Statistic 0.303

Lilliefors Critical (0.9) Value 0.0732
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.883

A-D Test Statistic 4.056

A-D Critical (0.9) Value 0.664
K-S Test Statistic 0.16

K-S Critical(0.9) Value 0.08
Data not Gamma Distitbuted at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.992
Lilliefors Test Statistic 0.101

Lilliefors Critical (0.9) Value 0.0732
Data not Lognormal at (0.1) Significance Level

" Mangsneee (soc 13)



Raw Statigtics
Number of Valid Observations 27
Nuniber of Distinct Observations. 27
Minimum 318

Maximum 4200.
Mean of Raw Data 991.6
Standard Deviation of Raw Data 871.5
Kstar 1.821
Mean of Log Transformed Data 6.632
Standard Deviation-of Log Transformed Data: 0.703

Normal Distribution Test Results

Correlation. Coefficient R 0.849
Shapiro Wilk Test Statistic 0.734
Shapire Wik Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.258
Lilliéfors Critical (0.9) Value 0.155
Data not Normal at (0.1) Significance Lével

Corelation Coefficient R 0.959
A-D Test Statistic 1.165
A-D Critical (0.9) Value 0.636
K-S Test Statigtic 0,179
K-S Critical(0.9) Value 0.156
Data hot.Garima Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.962
Shapiro: Wilk Test Statistic 0.917
Shapiro Wilk Critical {0.9) Value 0.935
Lilliefors Test Statistic 0.133.
Lilliefors Critical (0.9) Value 0.155
Data not Lognormal at (0.1) Significance Level

Manganese (aoc 22)

Number of Vaiid Observations 18
Number of Distinct Observations 18
Minimum 236
Maximum 3180
Mean of Raw Data 1118
Stendard Deviation of Raw Data S08.1.
Kstar 1.719




Mean of Log Transformed Data 6.751
Standard Deviation of Log Transformed Data 0.737

. Normal Distribution Test Results

Correlation Coefficient R 0.894
Shapiro Wilk Test Statistic 0.794
Shapiro Wik Critical (0.9) Value 0.914
Litiefors Test Statistic 0.233
Lilliefors Critical (0.9) Value 0.19
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Cormelation Coefficient R 0.967
A-D Test Statistic 0.611
A-D Critical (0.9) Value 0.634
K-S Test Statistic 0.137
K-S Critical(0.9) Value 0.189
Data appear Gamma Distributed at (0.1) Significance Leavel

Lognomal Distribution Test Resuits

Correlation Coefficient R 0.982
Shapiro Wilk Test Statistic 0.956
‘ Shapiro Wilk Critical (0.9) Value:0.914
Lilliefors Test Statistic 0.0972
Lilliefors Critical (0.9) Value 0.19
Data appsar Lognomal at (0.1) Significance Level
Manganese (background)
Raw Statistics
Number of Valid Observations 11
Number of Distinct Observations 11
Minimum 278
Maximum 2270
Mean of Raw Data 833.2
Standard Deviation of Raw Data 519.6
Kstar 2.904

Mean of Log Transformed Data 6.592
Standard Deviation of Log Transformed Data 0.523

.Normal Distribution Test Results

Correlation Coefficient R 0.834
Shapiro Wilk Test Statistic 0.728

i Shapiro Wilk Critical (0.9) Value 0.876
Lilliefors Test Statistic 0.335



Lilliefors Critical (0.9) Value 0.243
Deta not Normal-at (0.1) Significance Level

- Correlation Coefficent R 0.9
A-D Test Statistic 0.607
A-D Critical (0.9) Value 0.62
K-S Test Statistic 0.258
K-S Critical(0.9) Value 0.236
Datid appear Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Corelation Coefficient R 0.946
Shapiro Wik Test Statistic 0.924 -
‘Shapiro Wik Critical (0.9) Value 0.876
Lilliefors Test Statistic 0.23 - -
Lilliefors Critical (0.9) Value 0.243
Data appear Lognormal at (0.1) Significance Level:

Manganase (8. exposure arumv)

-Number of Valid Observations. 121
Number of Missing Values. 21
Number of Distinct Obsérvations 116
Minimum 337
Maximum 20700
Mean of Raw Data 3031
Standard Deviation of Raw Data 2976
Kstar 1.431
‘Mean of Log Transformed Data 7.637
Standard Deviation of Log Transformed Data 0.905

Normal. Distribution Test Results

Comelation Coefficient R 0.832
Lilliefors Test Statistic 0.183
Lilliefors-Critical (0.9) Value 0.0732
Data:not-Normal at (0.1) Significance Level

-Gamma Distribution Test Results

Correlation Coefficient R 0.936
A-D Test Statistic 1.375
A-D Critical (0.9) Value 0.646
K-S Test Statistic 0.091

K-S Ciitical(0.9) Value.0.0785




Data not Gamma Distributed at (0.1) Significance Level

. Lognormal Distribution Test Results

Comelation Coefficient R 0.983
Lilliefors Test Statistic 0.105
Lilliefors Critical (0.9) Value 0.0732
Data not Lognormal at (0.1) Significance Level

Vanadium (aoc 13)

Raw Statistics
Number of Valid Observations 27
Number of Distinct Observations 27
Minimum 5.24
Maximum 45
Mean of Raw Data 22.36
Standard Deviation of Raw Data 10.25
Kstar 4,394
Mean of Log Transformed Data 3.002
Standard Deviation of Log Transformed Data 0.484

Normal Distribution Test Results

Correlation Coefficient R 0.964
. Shapiro Wilk Test Statistic 0.925
Shapiro Wilk Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.18
Lilliefors Critical (0.9) Value 0.155
Deta not Normal at (0. 1) Significance Level

Gamma Distribution Test Resuits

Correlation Coefficient R 0.984
A-D Test Statistic 0.428
A-D Ciritical (0.9) Value 0.629
K-S Test Statistic 0.136
K-S Critical{0.9) Value 0.155
Data appear Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.975
Shapiro Wilk Test Statistic 0.955
Shapiro Wik Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.124

Lilliefors Critical (0.9) Value 0.155

. Data appear Lognormal at (0.1) Significance Level



Vanadium (soc 22)

Raw Statistics
Number of Valid Observations 18
Number of Distinct Observations 18
Minimum 7.55
Maximum 30.5
) Mean of Raw Data 16.68
Standard Deviation of Raw Data 6.958
Kstar 5.212
‘Mean of Log Transformed Data 2.732
Standard Deviation.of Log Transformed Data 0.422

Normal Distribution Test Results

Cormelation Coefficient R 0.972
Shapiro Wilk Test Statistic 0.933
Shapiro Wilk Critical (0.9) Value 0.914
Lilliefors Test Statistic 0.167
‘Lilliefors Critical (0.9) Value 0.19
Data appear Normal at (0.1) Sighificance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.987
A-D Test Statistic 0.267
A-D Critical (0.9) Value 0.626
K-S Test Statistic 0.117
K-S Critical(0.9) Value 0.187
Data appeer Gamma Distributed at (0.1) Significance Leve!

Lognormal Distribution Test Results

-Correlation Coefficient R 0.988
Shapiro Wilk Test Statistic.0.964
‘Shapiro Wilk Critical (0.9) Value 0.914
‘Lilliefors Test Statistic. 0.1
Lilliefors Critical (0.9) Value 0.19
Data-appéar Loghomal at (0.1) Significance. Level

Vanadiur (iackground)

Raw.Statistics
Number of Valid Observations 11
‘Number of Distinct Observations 11
Minimum 10.7
Maximum. 35
Mean:of Raw Data 21.54
Standand Deviation of Rew Data 8.431




Kstar 4.932
Mean of Log Transformed Data 2.993
‘ Standard Deviation of Log Transformed Data 0.421

Normal Distribution Test Results

Comelation Coefficient R 0.979
Shapiro Wilk Test Statistic 0.938
Shapiro Wilk Critical (0.9) Value 0.876
Lilliefors Test Statistic 0.139
Litligfors Critical (0.9) Value 0.243
Data appear Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficiant R 0.974
A-D Test Statistic 0.336
A-D Critical (0.9) Value 0.619
K-S Test Statistic 0.16
K-S Critical(0.9) Value 0.235
Data sppear Gamma Distributad at (0.1) Significance Level

Lognormal Distribution Test Resuits

Correlation Coefficient R 0.972
. Shapiro Wilk Teist Statistic 0.923
Shapiro Wilk Critical (0.9) Value 0.876
Lilliefors Test Statistic 0.151
Lifliefors Critical (0.9) Value 0.243

Data appear Lognormal at (0.1) Significance Level

vanadium (s. exposure area rev)

Raw Statigtics
Number of Valid Observations 121
Number of Missing Values 21
Number of Distinct Observations 107
Minimum 8.4
Maximum 485
Mean of Raw Data 33.23
Standard Deviation of Raw Data 45.32
Kstar 2.264
Mean of Log Transformed Data 3.272
Standard Deviation of Log Transformed Data 0.565

Normal Distribution Test Results

Correlation Coefficient R 0.547

. Lilliefors Test Statistic 0.3



Lilliefors Critical (0.9) Value 0.0732
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Reaults

Correlation Coefficent R 0.68
A-D Test Statistic 5.069
A-D Critical (0.9) Value 0.641
K-S Test Statistic 0.142
K-S Critical(0.9) Value 0.078
Data not Gamme Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.956
Lilliefors Test Statistic 0.0734
Lillefors Critical (0.9) Value.0.0732
Data.not Lognonmai at (0. 1), Significance Level

BAP-TE (aoc 13) . '

Number-of Valid Observations 27
Number of Distinct Observations 27
Minimum 0.251
Maximum 59.68
. Mean of Raw Data 6.521
Standard Deviation.of Raw Data 13.59
Kstar 0.406
Mean of Log Transformed.Data 0.36
Standard Deviation of Log Transformed Pata 1.641

Norfnal Distribution Test Results

Correlation Coefficient R 0.716
Shapiro Wilk Test Statistic 0.532
Shapira Wik Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.359
Lilliefcrs Critical (0.9) Value 0.155
Data not Normal at (0.1) Sigriificance Level

Gamma Distribution Test Results

Correlation Coeffiient R.0.974
 ADTestStisic 2773
A-D Critical (0.9) Value:0.685
K-S Test Statistic 0.292
K-S Critical(0.9) Value 0.164
Data not Gamms Distributed at (0.1) Significance Level




Lognormal Distribution Test Results

‘ Correlation Coefficient R 0.932

Shapiro Wilk Test Statistic 0.856
Shapiro Wilk Critical (0.9) Value 0.935
Lilliefors Test Statistic 0.203
Lilliefors Critical (0.9) Value 0.155
Data not Lognommal at (0.1) Significance Level

BAP-TE (8oc 22)

Raw Statistics

Number of Valid Observations 18

Number of Distinct Observations 18
Minimum 0.453
Maximum 52.79
Mean of Raw Data 8.775
Standard Deviation of Raw Data 17.07
Kstar 0.405
Mean of Log Transformed Data 0.705

Standard Deviation of Log Transformed Data 1.58

Normal Distribution Test Resufts
. Correlation Coefficient R 0.728
Shapiro Witk Test Statistic 0.535

Shapiro Wilk Critical (0.9) Value 0.914
Lilliefors Test Statistic 0.418
Lilliefors Critical (0.9) Value 0.19
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.928
A-D Test Statistic 2.487
A-D Critical (0.9) Value 0.676
K-S Test Statistic 0.332
K-S Critical(0.9) Vaiue 0.198
Data not Gamma Distributed at (0.1) Significance Level

Lognormal Distrtbution Test Resuits

Comelation Coefficient R 0.902
Shapiro Wilk Test Statistic 0.802
Shapiro Wilk Critical (0.9) Value 0.914
Lilliefors Test Statistic 0.225
Lilliefors Critical (0.9) Valiie 0.19
Dsta not Lognormal at (0.1) Significance Level



BAP-TE (bacikground)

Raw Statistics
Number of Valid Observations 10
Nurhber of Missing Vaiues 1
Number of Distinct Observations 10
‘Minimum 0.238
Maximum 10.43
Mean.of Raw Data 2.293
Standard Deviation of Raw Data 3.127
Kstar 0.677
Mean of Log Transformed Data 0.157
Standard Deviation of Log Transformed Data 1.204

Narmai Distribution Test Resuits

Correlation Coefficient R 0.813
Shapiro Wilk Test Statistic 0.68
Shapiro Wilk Critical (0.9) Value 0.869
Lillefors Test Statistic 0.316
Lillisfors Critical (0.9) Value 0255
Data not Normal at (0.1) Significance Lavel

Gamiiia Distribution Test Results

‘Comelation Coefficient R 0.968
A-D Test Statistic 0.469
A-D Critical (0.9) Value 0.635
K-S Test Statistic 0.227
K-S Critical(0.9)- Value 0.252
‘Data appear Gamma Distributed at (0.1) Significance Level

Lognormai Distribution Test Results

- Correlation Coefficient R 0.983
Shapiro Wilk Test Statistic 0.958
Shapiro Witk Critical (0.9) Value 0.869
Lilliefors Test Statistic 0.147

Lilliefors Critical (0.9) Value 0.255

Daita appear Lognormal at (0.1) Significance Level
BAP-TE (s.-exposure area rev)

Number-of Valid Observations 119
Number of Missing Values 23
Number of Distinct Observations 116
Minimum 0.182




Maximum 90.13

Mean of Raw Data 3.655

Standard Deviation of Raw Data 9.536

Kstar 0.611

Mean of Log Transformed Data 0.307

Standard Deviation of Log Transformed Data 1.218

Normal Distribution Test Results

Correlation Coefficient R 0.563
Lilkefors Test Statistic 0.358
Lilliefors Critical (0.9) Value 0.0738
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Restits

Correlation Coefficient R 0.83
A-D Test Statistic 8.647
A-D Critical (0.9) Value 0.672
K-S Test Statistic 0.199
K-S Critical(0.9) Value 0.0811
Data not Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Resuits

Correlation Coefficient R 0.96
Lilliefors Test Statistic 0.128
Lilliefors Critical (0.9) Value 0.0738

Data not Lognormal at (0.1) Significance Level



Attachment I-1b:

. ProUCL Goodness-of-Fit Statistics (Combined Soil)



Goodness-of-Fit Test Statistics for Full Data Sets without Non-Detects

User Selected Options
From File J:\ndl_Service\Projact Files\AKSteel (see Rem-Eng POO)\Hamiiton, Ohio\HHRA\Background Evalustion\ProUCL

. Full Precision OFF

Confidence Coefficient 0.9

Aluminum (aoc 13)

Raw Statistics
Number of Valid Observations 79
Number of Distinct Observations 75
Minimum 2100
Maximum 50800
Mean of Raw Data 12861

Standard Deviation of Raw Data 9812
Kstar 1.88

~ Mean of Log Transformed Data 9.183
Standard Deviation of Log Transformed Data 0.776

Normal Distribution Test Results

Correlation Coefficient R 0.925
Lilliefors Test Statistic 0.136
Lilliefors Critical (0.9) Value 0.0906

. Data not Normal at (0.1) Significance Level
. Gamma Distribution Test Results

Correlation Coefficient R 0.992
A-D Test Statistic 0.639
A-D Critical (0.9) Value 0.642
K-S Test Statistic 0.0721
K-S Critical(0.9) Value 0.0934

Data appear Gamma Distributed. at (0.1) Significance Level
Lognormal Distribution Test Resuits
Correlation Coefficient R 0.987

Lilliefors Test Statistic 0.121
Lilefors Critical (0.9) Value 0.0906

Data not Lognormal at (0.1) Significance Level
Aluminum (background)
Raw Statistics
Number of Valid Observations 20

Number of Distinct Observations 19

. Minimum 3910



Maximum 31600
Mean of Raw Data 10359
Standard Deviation of Raw Data 6675
Kstar 2.681
Mean of .og Transforrhad Data 9.077
Standard Deviation of L.og Transformed Data 0.588

Normal Distribution Test Results

Correlation Coefficiént R 0.903
Shapiro Wilk Test Statistic 0.825
Shapiro Wilk Critical (0.9) Value 0.92
Lilliefors Test Statistic 0.167
Liliefors Critical (0.9) Value 0.18
Data not Normal st (0:1) Sigriicance Level o

Ganima Distribution Test Results

Correlation Coefficient R 0.966
A-D Test Statistic 0.507
A-D Ciritical (0:9) Value 0.63
K-S Test Statistic 0.138
. K-S Critical(0.9) Vailue 0.179
Data appear Gamma Distributéd at (0.1) Significance Level

Logmnalbldﬂbulim Test Results

' Cairelation Coefficient R 0.974
Shaipiro Wik Test Statistic 0.94
Shapiro Wilk Critical (0.9) Value 0.92
Uilliefors Test Statistic 0.159:
Lilliefors Critical (0.9) Value 0.18:
Data appear Lognormal at(0.1) Significance Lével

Aluminum (s. exposure area rev) -

Number of Valid Observations 240
Number of Missing Values 48
Number of Distinct Obsarvations 198 -
' Minimum: 2030
Maximum 249000

Mean of Raw Data 17575
Standard Deviation of Raw Data 18584

Kstar 2.002

Mean of Log Transformed'Data 9.507

Standaid Deviation of Log Transformed Data 0.731

Norfmal Distribution Test Results




Correlation Coefficient R 0.687

Lilliefors Test Statistic 0.204
‘ Lilliefors Critical (0.9) Value 0.052

Data not Normal at (0.1) Significance Level
Gamma Distribution Test Results

Correlation Coefficient R 0.79
A-D Test Statistic 0.95
A-D Critical (0.9) Value 0.641
K-S Test Statistic 0.0471
K-S Critical{0.9) Value 0.0549
Data follow Appr. Gamma Distribution at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.986
Lilliefors Test Statistic 0.0726
Lilliefors Critical (0.9) Value 0.052

Data not Lognormal at (0.1) Significance Leve!
Arsenic (aoc 13)

Raw Statistics
. Number of Valid Observations 79
Number of Distinct Observations 63
Minimum 0.178
Maximum 38.7
Mean of Raw Data 7.567
Standard Deviation of Raw Data 5.518
Kstar 2.208
Mean of Log Transformed Data 1.789
Standard Deviation of Log Transformed Data 0.773

Normal Distribution Test Results

Comelation Coefficient R 0.874
Liliefors Test Statistic 0.162
Lilliefors Critical (0.9) Vaiue 0.0906
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.956
 AD Test Statistic 0.685
A-D Critical (0.9) Value 0.64

K-S Test Statistic 0.079

. : K-S Critical(0.9) Value 0.0932



Data appear Gamma Distribited at (0.1) Significance Level
Lognormal Distribution Test Results

Correlation Coefficient R 0.936
Lilliefors Test Statistic 0:0984
Lilliefors Critical (0.9) Value.0.0906
Data not Lognormal at (0.1) Significance Lavel

Arsenic (background)

Number of Valid Observations 20
Number of Distinct Observations 19
Minimum 5.3
Maximum 68.5
Mean of Raw Data 16.16
Standard Deviation of Raw Data 15.99
Kstar 1.587
Mean of Log Transformed Data 2.485
Standard Deviation of Log Transformed Data 0.713

Nomal ummm Test Resuits

Corvelatioq Cosfficient R 0.806
Shapiro Wilk Test Statistic 0.663
Shapiro Wilk Criticail (0:8) Value 0.92
Lilliefors Test Statistic 0.334
Liltiefors Critical (0.9) Value 0.18
Data nat Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.939
A-D Test Statistic 1685
A-D Cittical (0.9) Value 0.635
K-S Test Statistic 0.247
K-S Cittical(0.9) Value 0.181
Datta not Gamma:Distributed at (0.1) Significance Level

Lognorinal Distribirtion Test Results

Correlation Coefficient R 0.93
Shapiro Wilk Test Statistic 0.862
Shapiro Wilk Critical (0.9) Value 0.92
Liiliefors Test Statistic 0.204
Liiliefors Critical (0.9) Value 0.18
Deta fiot Logriarmal at (0.1) Significance Level




Arsenic (s. &xposure area rev)

Raw Statistics
Number of Valid Observations 240

Number of Missing Values 48

Number of Distinct Observations 133
Minimum 0.474
Maximum 50.95
Mean of Raw Data 8.631
Standard Deviation of Raw Data 6.802
Kstar 1.925
Mean of Log Transformed Data 1.877
Standard Deviation of Log Transformed Data 0.806

Normal Distribution Test Results

Correlation Coefficient R 0.877
Lilliefors Test Statistic 0.174
Lilliefors Critical (0.9) Value 0.052
Data nat Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.96
A-D Test Statistic 2.5
. A-D Critical (0.9) Value 0.642
K-S Test Statistic 0.0982
K-S Critical(0.9) Value.0.0549
Data not Gamma Distributed at (0.1) Significance Level

Lognomal Distribution Test Resuits

Correlation Coefficient R 0.974
Liliiefors Test Statistic 0.11
Lilliefors Critical (0.9) Vaiue 0.052
Data not Lognomal at (0.1) Significance Level

Iron (aoc 13)

Raw Statistics )
Number of Valid Obsetvations 78
Number of Distinct Observations 73
Minimum 1150
Maximum 190000
Mean of Raw Datd 23021
Standard Deviation of Raw Data 32238
Kstar 1.278

p Mean of Log Transformed Data 9.62
. Standard Deviation of Log Transformed Data 0.844



Normal Distribution Test Resuilts

Conmelation-Coefficient R 0.693
Lilliefors Test Statistic 0.299
Lilliefors Critical (0.9) Value 0.0906
Data not Normal at (0.1) Significance Lavel '

Gamma Diatribution Test Results:

Correlation Coefficient R 0.867
A-D Test Statistic 3.585
A-D Critical (0.9) Value 0.649
K-S Test Statistic 0.184
. K-S Critical(0.9) Valie 0:0941
Data not Gamma Distributed at (0.1) Significance Level’

Lognormal Distribution Test Results

‘Correlation Cosfficent R 0.973
Lilliefors Test Statistic 0.107
Lilliefors Critical (0.9) Value 0.0906

Dita hgt. Lognormal at (0.1) Significance Level
Ifon (background)

Raw Statistics .
Number of Valid Observations 20
Nuniber. of Distinct Obsetvations 20
Minimum 10500
Maximum 132000
Mean of Raw Data. 25775
Standard Deviation of Raw Data 25715
’ Kstar 2.403
Mean of Log Transformed Data 9.967
Standard Deviation of Log Transformed Data 0.515

Normal Distibution Test Results

Correlation Coeffiient R-0.638
Sheipiro Wilk Test Statistic 0.439
Shapiro Wilk Critical (0.9) Value 0.92
Lilliefors Test Stitistic 0.342
Lilliefors Critical (0.9) Value 0.18
Dsta not Normal at (0.1) Significance Level

Gamma Distribution Test Resuilts

Correlation Coefficiedt R 0.768




A-D Test Statistic 2.323

A-D Critical (0.9) Value 0.631

' K-S Test Statistic 0.277

. K-S Critical(0.9) Value 0.179
Data'not Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Comelation Coefficient R 0.861
Shapiro Wilk Test Statistic 0.77
Shapiro Wilk Critical (0.9) Vaiue 0.92
Lilliefors Test Statistic 0.233
Lilliefors Critical (0.9) Value 0.18
Data not Lognormal at (0.1) Significance Level

Iron (8. exposure area rev)

Raw Statistics
Number of Valid Observations 240
Number of Missing Values 48
Number of Distinct Observations 208
Minimum 4250
Maximum 397000
Mean of Raw Data 39196
Standard Deviation of Raw Data 44859

‘ Kstar 1.315
Mean of Log Transformed Data 10.15

Standard Deviation of Log Transformed Data 0.888
Normal Distribution Test Results

Correlation Coefficient R 0.808
Lilliefors Test Statistic 0.239
Lilliefors Critical {0.9) Value 0.052
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Cormelation Coefficient R 0.957
A-D Test Statistic 5.643
A-D Critical (0.9) Value 0.649
K-S Test Statistic 0,135
K-S Critical(0.9) Value 0.0553
Data not Gamma Distritusted at (0.1) Significance Level

Lognomal Distribution Test Results

i Correlation Coefficient R 0.992
‘ Lilliefors Test Statistic 0.074



Lilliefors Critical (0.9) Value 0.052
- Deta not Lognormal at (0.1) Significance Level

Lead (aoc 13)

Number of Valid Obsetvations 79-
Number of Distinct Observations 64

Minimum 0.254

Maximum 464
Mean of Raw Data 41.63
Standard Deviation of Raw Data 81.85
Kstar 0.653
Mean of Log Trensformed Data 2.821

Standard Deviation of Log Transformed Data 1,265

Normai Distribution Test Results

Conmelation Coefficlent R 0.679
Lilliefors Test Statistic 0.342
Lilliefors Criticaf (0.9) Value 0.0906
Datta not Normal at (0.1) Significance Level '

Gamma Distribution Test Results

Correlation Coefficient R 0.92'
A-D Test Statistic 5.099
A-D Critical (0.9) Value 0.668
K-S Test Statistic 0.203
K-S Critical(0.9) Value 0.096
Data not- Gamma. Distriarted at (0.1) Significance Level

Lognormal Distritbution Test Results

Correlation Coefficient R 0.969
Lilllefors Test Statistic 0.135
Lilliefors Critical (0.9) Value 0.0306
Deta not Lognormal at (0.1) Significance Level

Leed (baciground)

Number of Valid Observations 20
Number of Distinct Observations 20
Minimum 9.7
Maximum 2230
Mean of Raw Data 163.4
Standard Deviation of Raw Data 492
Kstar 0.409




Mean of Log Transformed Data 3.629
Standard Deviation of Log Transformed Data 1.375

. Normaj Distribution Test Results

Correlation Coefficient R 0.55
Shapiro Wilk Test Statistic 0.331
Shapiro Wilk Critical (0.9) Value 0.92
Lilliefors Test Statistic 0.406
Lilliefors Critical (0.9) Value 0.18
Deta. not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.846
A-D Test Statistic 2.801

A-D Critical (0.9) Value 0.678
K-S Test Statistic 0.279

K-S Critical(0.9) Value0.189
Data not Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.908
Shapiro Wik Test Statistic 0.83
‘ Shapiro Wilk Critical (0.9) Value 0.92
Lilliefors Test Statistic 0.18

Lilliefors Critical (0.9) Value 0.18
Data not Lognarmal at (0.1) Significance Level

Lead (s. exposure areea rev)

Raw Statistics
Number of Valid Observations 240
Number of Missing Values 48
Number of Distinct Observations 204
Minimum 1.86
Maximum 1330
Mean of Raw Data 53.6
Standard Deviation of Raw Data 109.6
Kstar 0.732
Mean of Log Transformed Data 3.169
Standard Deviation of Log Transformed Data 1.194

Normal Distribution Test Resuits

Correlation Coefficient R 0.633

Lilliefors Test Statistic 0.318
‘ Lilliefors Critical (0.9) Value 0.052



Deata not Normal lt-(o_.1) Significance Level
Gamma Distribution Test Results

Correlation Coefficient R 0.864
A-D Test Statistic 10.57

A-D Ciiticat (0.9) Value 0.665
K-S Test Statistic 0.189

. K-S Critical(0.9) Vaiue 0.0563
Data not Gamma Distributed:at (0.1) Significance Level

Lognormal Distribution Test Results

Coiretation Coefficient R 0.988
Lilliefors Test Statistic-0.101
Lilliefors Critical- (0.9) Value 0.052
Data not Lognormal at (0.1) Significance Level

Manganese (aoc 13)

Raw.Statistics
Number of Valid Observations 79
Number of Distinct Observations: 77

’ Minimum 234
Maximum 7950

Mean of Raw Data 1078

Standard Deviation of Raw Data 1212
, Kstar 1.394
Mean of Log Transformed Data 6.598
Standard Deviation of Log Transformed Data 0.817

Normai Distribution Test Resuits

Correlation Coefficent R 0.801
Lilliefors Test Statistic 0.276
Lilliefors Critical (0.9) Value 0.0906
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Resuits

Correlation Coefficient R 0.951
A-D Test Statistic 3.757

A-D Critical (0.9) Value 0.647

" K-S Test Statistic 0.193

_ K-S Critical(0.9) Value 0.0939
Déta-not Gamma Distributed st (0.1) Significance Lavel






